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Summary

Colleges and universities responding to the fourth inventory of computers

in higher education were designated as minority or non-minority institutions

dependent ott whether a majority of their student enrollment came from certain

racial and national origin groups. Summaries of information on computer

access ana applications at these institutions as well as on their degree

programs related to computer science provided a basis for examining the

relative needs of minority colleges and universities with regard to academic

computing. The major findings were:

- Minority colleges and universities offer only a small number of
degree programs in computer science and related fields and,
therefore, award a very low number of such degrees each year.
The disparity between minority and non-minority institutions in
this respect far exceeds their proportional numbers of institu-
tions and their proportional representation in the population.
Especially at the baccalaureate and master's degree levels there
is a need to initiate and to expand degree programs in computer
science and related fields at minority institutions.

- Seventy percent of minority colleges and universities had access
to computing resources and sixty-eight percent of non-minority
colleges and universities had access to computing resources.
Deapite their smaller student enrollments and lower degree
programa, minority institutions-have computers to the same
extent that non-minority institutions do.

- Co-Agates installations dedicated to specific applications in
administration, instruction, and research show much the same
pattern of computer use in both minority and non-minority
inatitutions. There is also a similar pattern in the
freq0encies with which minority and non-minority institutions
°flat particular programming languages. Furthermore, comparable
percentages of minority and non-minority institutions support
remote modes of computing and interactive computing.

- It would appear that students at minority institutions do not
receive as much exposure to computers in their academic studies
as do students at non-minority institutions. Although
differences in student enrollments and in degree programs
account for some of the disparity in the total numbers of
students using computers in their courses, minority colleges
and Universities reported only one-fortieth the total number of
students with exposure to computers in academic courses reported
by non,,minority colleges and universities.

iv



- The 105 minority institutions responding to the survey reported
a total of 35 full-time faculty members with doctorates in
computer science or related degree programs; the 1,707 non -
minority institutions reported nearly 1,800 such faculty members.
The under-representation of certain minorities in the computer-
related professions may be attributed, in part, to the scarcity
of appropriate degree programs at minority institutions; and the
scarcity of such degree programs may, in turn, be due to a lack
of key faculty members.

Small baccalaureate minority colleges, those with an enrollment
of 500-2,499 students, spent more on their computer installations
than did comparable non-minority institutions. The greater
average expenditure of these minority institutions arose primarily
from capital Costs for computer hardware and from operating costs
from software services. These cost categories would be consistent
with acquisition of computer equipment and with expansion of
support services, perhaps indicative of recent entry into the
computer field.

These findings suggest that the initiation and expansion of degree programs in

computer science and in related fields receive the highest priority for

attention at minority colleges and universities. Concomitant with this atten-

tion to curriculum programs should come concerted efforts to recruit faculty

members in these disciplines. The under-representation of certain minorities

in the computer professions seems less a problem of access to computing

resources than of access to relevant degree programs and faculty members.



Introduction

This report is part of a 170114r assessment of the needs of minority

colleges and. universities with e9Nt to educational computing. The focus

here is on access to computirt0 Ze9ateces at minority institutions and on

applicatiohs of these resources' Comparative approach to the dual problems

of access and applications hay 14e011 taken in examining the status of computing

at minority institutions: cot;ta0" will be drawn between minority colleges

and universities and non- minority colleges and universities.

A college or university 1as designated as a minority institution if a

majority of its student enro1aPon0 represented the following racial and

national origin groups: AlasA Plclan, American Indian, Black, Eskimo and

Hispanic. Each of these groups 46s lower percentage of persons in the

sciences than it has in the golat61 1)opulation, and in this sense these groups

may be viewed as under-represe0c44 the sciences. All other colleges and

universities, whether none or Pali " their students came from these same

groups, were designated as notergoSqty institutions. Thus, the contrasts

between the two types of inst/PWP4 reflect an artificial dichotomy subject

to change as enrollment pattet.ila 133rticular institutions change. And the

classification of an institutten bON on its student body would not necessar-

ily be the same if classificatPA P4tead depended on minority representation

among its faculty.

An existing data base pro-vidmi4 Iktformation on 'computer access and use at

minority and non-minority instd,tutPN. Hamblen's series of inventories of

computers in higher education yePresNts the most comprehensive source availa-

ble on computing in colleges arPtleivrsities, and the data base from the fourth

such inventory
1

was made availaP.-% fok
these analyses. The fourth inventory

1John W. Hamblen and Thomas B. Eds.). Fourth Inventory of Computers in
U.S. Higher Education 1976-77, N.J.: EDUCOM, 1979.

T')
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was conducted in June 1977 and reflects the s'...atus of computing in higher

education at that time. The present report extends the original summaries and

analyses by considering minority and non-minority institutions separately and

by offering comments on the status of computing according to this distinction.

Purpose

This report examines four aspects of educational computing at'minority

institutions: (1) degree programs related to computers and the productivity

of these programs; (2) access to computers; (3) use of computers, especially

applications in courses; and (4) staff for degree programs related to computer

science and costs for computer installations. Degree programs and productivity

in computer science and related disciplines depend heavily on an institution's

computing resources, and modern computer facilities certainly enhance studies

in these fields. Access to computers is essential in some programs, such as

data processing in community colleges and computer science in universities,

important in other programs, such as mathematics and statistics, and beneficial

in all programs given the expanding role of computers in society. Furthermore,

faculty and student researchers in the sciences rely heavily on computers in the

conduct of their work. The nature of computer uses, whether administrative,

instructional, research or some combination, reflects the manner in which aca-

demic institutions harness computer capabilities; and patterns of computer

applications in specific courses can reveal particular weaknesses or strengths

at minority institutions. Finally, staffing and costs represent two areas where

Federal intervention can exert a direct influence on computing resources.

Procedures

The fourth inventory of computers in higher education was a survey of

3,136 colleges and universities in the United States. Each institution

1 :3
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received four forms eliciting information on its computing resources, applica-

tions and degree programs. The first form dealt with expenditures on computing,

sources of income for computing activities, staffing for computer installations,

and computer equipment. The second form covered instructional and research uses

of computers by academic fields within the sciences. The third form concentrat-

ed on courses and degree programs related to computer science. And the fourth

form focused on administrative applications of the computer.

The richness of the full data base resulting from the survey is evident from

the original report. The summaries alone run several hundred pages. Since the

same summaries for both minority and non-minority institutions constituted the

input to this brief examination of computing resources at minority colleges and

universities, much of the original detail has been omitted in arriving at an over-

view. Listings of computers, of specific courses, of administrative applications,

and of institutions and installations do not appear here. Moreover, few tables

included here retain the elaborate classification system for institutions deviSed

for the inventory. The central objectives for this report were to simplify the

extensive data base and to present an overview of computing resources at minority

colleges and universities in relation to their non-minority counterparts.

Results and Discussion

Sample. Table 1 shows the number of colleges and universities that received,

the fourth inventory of computers in higher education and the number that

responded.
2

There were 202 minority institutions in the sample and 105 completed

2
These figures differ slightly from those reported by Hamblen,& Baird since 11
branches of the University of Hawaii system and two other colleges in Hawaii
eligible for minority designation were excluded from the sample. These insti-
tutions voluntarily declined participation in the belief that their inclusion
would distort the results. Furthermore, the classification of three colleges
was changed to minority because they had heavy Micronesian and Polynesian enroll-
ments. But the change occurred at a late stage in the project so these three
colleges were also included among the 2,908 non-minority institutions under the
assumption that the three colleges, which had responded only to the first form of
the survey, would not distort the overall picture of non-minority institutions.
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50

64
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Table 1-A

Survey Sample and Response Rate



Total

Enrollment
04 4

2,500-9,999 941114

9k4v4e

9)0

10,000-19,999 941114

90/N

hth

Highest

Degree

Pre ram

Total

Sam le

Minority

Institutions

Number of

Respouses

Response

Rate (%)

Non-minority

Institutions

Total Number of Response

Sampl.L_ReaonsesIateiL

Associate 22 9 41 307 159 52

Bachelor's 6 5 83 29 19 66

Master's 25 15 60 145 85 59,

Doctorate 2 2 100 41 32 78

Total 55 31 56 522 295 57

Associate 3 1 33 5 3 60

Bachelor's 1 1 100 23 10 43

Master's 8 5 62 81 55 68

Doctorate 1 1 100 10 38 54

Total 13 8 62 179 106 59

Associate 25 10 40 312 162 52

Bachelor's 7 6 86 52 29 56

Master's 33 20 61 226 140 62

Doctorate 3 3 100 111 70 63

Total 68 39 57 701 401 57

Associate 9 3 33 73 26 36

Bachelor's 0 0 - 2 1 50

Nester's 0 0 - 37 29 78

Doctorate 0 0 - 63 47 75

Total 9 3 33 175 113 65

Associate 0 0 - 0 0

Bachelor's 0 0 - 0 0

Master's 0 0 - 3 3 100

Doctorate 0 0 18 12 67

Total 0 0 - 21 15 71

Associate 9 3 33 73 26 36

Bachelor's 0 0 - 2 1 50

Master's 0 0 - 40 32 80

Doctorate 0 0 - 81 '59 73

Total 9 3 33 196 128 65

Table 1-B

Survey Simple and Response Rate



Enrollment Support

Highest

Degree

Program

Total

Sample

Minority

Institutions

Number of

Responses

Response

Rate (1)

Total

Sample

Non-minority

Institutions

Number of

Responses

Response

Rate (%)

20,000 Public Associate 1 0 0 22 ,17 77

Bachelor's 0 0 - 0 0

Master's 0 0 - 9 3 33

Doctorate 1 0 0 69 52 75

Total 2 0 0 100 72 72

Private Associate 0 0 - 0 0 -

.r° Bachelor's 0 0 - 0 0 -

Master's 0 0 - 0 0

Doctorate 0 0 - 9 5 56

Total 0 0 - 9 5 56

Both Associate 1 0 0 22 17 77

Bachelor's 0 0 - 0 0

Master's 0 0 - 9 3 33

Doctorate' 1 0 0 78 57 73

Total 2 0 0 109 77 71

Across Public Associate 52 21 40 875 479 55

Enrollments Bachelor's 17 12 71 77 48 62

Master's 31 18 58 235 142 60

Doctorate 3 2 67 203 150 74

Total 103 53
. 51 1,390 819 59

Private Associate 29 15 52 228 137 60

Bachelor's 52 27 52 646 370 57

Master's 14 7 50 433 252 58

Doctorate 4 3 75 211 129 61

Total 99 52 53 1,518 888 58

Both Associate 81 36 44 1,103 616 56

Bachelor's 69 39 57 723 418 58

Master's 45 25 56 668 394 59

Doctorate 7 5 71 414 279 67

Total 202 105 52 2,908 1,707 59

13

Table 1-C

Survey Sample and Response Rate
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at least one form in the survey, for a 52% response rate. Of 2,908 non-minority

institutions there were 1,707 respondents for a 59% response rate. The differ-

ence in response rates stemmed primarily from the lower frequency of replies

evident among minority community colleges. With such low response rates it

would be inappropriate to extrapolate from responding institutions to, the total

population of colleges and universities, especially in the absence of any

independent confirmation of the similarity of respondents and non-respondents.

Analyses and observations offered here, therefore, refer just to thelsample of

institutions for which data were available. Inferences to all minority and

non-minority institutions should be made with caution.

Aside from response rates Table 1 reveals some notable imbalances between

minority and non-minority institutions. There were 305 non-minority colleges

and universities which enrolled 10,000 or more students (i.e., 196 institutions

with 10,000-19,999 students and 109 institutions with 20,000 or more students);

there were only eleven minority institutions of comparable size and ten' of

these were community colleges. Furthermore, there were just seven minority

universities granting doctorate degrees while there were 414 non-minority uni-

versities awarding the same degree. Although there may be acceptable

explanations for these discrepancies arising from historical enrollment patterns

and efficient use of resources in higher education, they do affect contrasts

between minority and non-minority institutions.

Larger enrollments and higher degree programs'often mean greater awareness

and more widespread use of computing resources. Since a larger number and a

larger proportiOn of non-minority institutions came from these categories,

analyses should show minority institutions to be at a disadvantage with respect

to computer access and applications. This expectation receives additional

weight when the above-average response rates from large non-minority

9
-1.
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institutions (i.e., a 65% response rate from non - minority institutions with

10,000-19,999 students and a 71% response rate from non-minority institutions

with over 19,999 students) and doctoral degree non-minority institutions (i.e.,

a 67% response rate) are taken into consideration. Indeed, the non-minority

institutions with large enrollments tend to be those which offer the doctorate

degree.

Degree Programs and Productivity. The numbers of minority and non-minority

institutions that have degree programs in computer science and related fields

appear in Table 2. Among the 105 minority institutions responding to the survey

there were 18 community colleges of 36 responding that had an associate degree

program related td computer science, primarily in data processing, 14 colleges

with bachelor's degree programs in fields associated with computers, three

institutions with master's degree programs, and no doctoral degree programs in

any discipline closely linked with computer science. Among the 1,707 non-

minority institutions responding to the survey there were 325 associate degree

programs, 326 bachelor's degree programs, 145 master's *degree programs and 73

doctoral degree programs in computer science and related fields.

The consequences of these marked differences in degree programs become

evident in the numbers of students receiving degrees in computer science and

related fields from minority and non-minority institutions. Table 3 gives the

estimated numbers of graduates by degree level and field for both minority and

non-minority institutions. While minority colleges projected 336 recipients of

an associate degree in computer science and related fields for the 1977-78

academic year, non-minority colleges projected 5,557 such degrees. And_

minority respondents projected only 145 bachelor's degrees associated with

computer science although there were to be 6,940 bachelor's degrees from

non-minority institutions respondinvto the survey. At the master's degree

9T



Degree Program

Minority Institutions

Number of Degree Programs by Level (1978 -79)

Associate Bachelor's Master's Doctorate

Non-minority Institutions

Number of Degree Programs by Level (1978-79)

Associate Bachelor's Master's Doctorate

Computer Engineering 2 9 7 4

Computer & Information 2 5 2 1

Science _

Computer Programming 2 0 0 0 35 4 1 0

Computer Science 3 9 3 0 61 190 90 43

Computer Science & 1 9 9 6

Engineering

Computer Science 9 3 1 0

Technology

Computer Technology 12 1 0 0

Data Processing 11 1 0 0 182 27 2 1

Information & 2 5 2 2

Computer Science

Information Science 1 9 3 2

Information Systems 1 2 0 0 4 22 10 5

Mathematical Sciences 0 1 0 0

Systems Analysis 1 1 0 0

Statistics & Computer 0 1 1 0

Science

Systems Engineering 0 1 2

Systems & Information 0 , 2 1 1

Science

Systems 0 1 2 0

Other 1 2 0 0 13 35 12 8

Total 18 14 3 0 325 326 145 73

Table 2

Science Degree Programs



Degree Program

Minority Institutions

Number of Degrees (1911 -18)

Associate Bachelor's Master's Doctorate

Non-minority Institutions

Number of Degrees (1977-78)

Associate Bachelor's Master's Doctorate

Computer Engineering 8 131 56 9

Computer & Information 10 154 78 14

Science

Computer Programming 56 0 0 0 641 36 0 0

Computer Science 26 84 23 0 735 4,243 1,251 185

Computer Science & 5 299 187 26

Engineering

Computer Science 140 65 40 0

Technology

Computer Technology 213 7 0 0

Data Processing 209 9 0 0 3,522 625 21 1

Information & 25 209 63 4

Computer Science

Information Science 0 90 138 6

Information Systems 5 40 0 0 94 392 131 15

Mathematical Sciences 0 0 19 0

Systems Analysis 5 99 0 0

Statistics & Computer 0 50 0 0

Science

Systems Engineering 0 20
19 0

Systems & Information 0 10 3 2

Science

Systems Sciences 0 75 4 0

Other 40 12 0 0 159 369 129 15

Total 336 145 23 0 5,557 6,940 2,139 277

Table 3

Science Degree Graduates

9 - 9
fl

1.)



level minority institutions projected awarding barely one one-hundredth of the

number of degrees to be given at non-minority institutions, 23 versus 2,139.

Consistent with the fact that no minority institution reported a doctoral

degree program in computer science or related fields, there were no such degrees

given from minority institutions in the 1977-78 academic year.

The under-representation of certain racial and national origin.groups in

the computer professions is understandable given the scarcity of relevant degree

programs and the paucity of graduates in computer science and related fields at

minority institutions. Especially at.the bachelor's and master's levels there

seems to be a need to strengthen and expand existing curriculum programs and

to initiate new curriculum programs in computer science and related fields at

minority institutions if this imbalance is to be alleviated through higher educa-

tion; Alternatively, non-minority institutions could provide incentives to

attract minority graduate degree candidates to these fields of study. The

extent of the imbalance may suggest both initiatives.

Access to Computers. The numbers of colleges and universities reporting

computer installations in the fourth inventory of computers in higher education

appear in Table 4. The access rate given in this table is :Amply the percentage

of institutions in a given classification with computing resources. Despite the

expectation that larger non-minority institutions with higher degree programs

would lead to a higher access rate among non-minority institutions, the overall

access rate for minority institutions was 70% as compared to a 68% access rate

for non-minority institutions. Yet the access rate was high relative to the

average for larger non-minority institutions with higher degree programs: 92%

at institutions with 10,000-19,999 students and 94% at institutions with over

19,999 students; 78% at universities granting the doctoral degree.



Total

Enrollment Support

Highest

Degree

Program

Minority

Institutions

Number of Number of Access

Institutions Installations* Rate (%)

Non-minority

Institutions

Number of. Number of Access

Institutions Installations* Rate (1)

<500

500-2,499

Public

Private

Both

Public

Private

Both

Associate

Bachelor's

Master's

Doctorate

Total

Associate

Bachelor's

Master's

Doctorate

Total

Associate

Bachelor's

Master's

Doctorate

Total

Associate

Bachelor's

Master's

Doctorate

Total

Associate

Bachelor's

Master's

Doctorate

Total

Associate

Bachelor's

Master's

Doctorate

Total

1

0

0

0

1

9

6

0

1

16

10

6

0

1

17

8

7

3

0

18

5

20

2

1

28

13

27

5

1

46

0

0

0

2

0

2

0

2

0

2

4

7(9)

3

14(16)

3

12

2(6)

1

18(22)

7

19(21)

5(9)

1

32(38)

0

0

0

33

-

0

12

0

33

-

0

12

50

100

100

78

60

60

100

100.

64

54

70

100

100

70

27

2

6

1

36

91

111

90

47

339

118

113

96

48

375

240

26

19

18

303

43

249

104

27

423

283

275

123

45

723

9

0

4

1

14

9

27(28)

17(19)

7

60(63)

18

27(28)

21(23)

8

74(77)

.. -167

24(25)

18(20)

18(23)

227(235)

15

181(194)

80(90)

20(28)

296(327)

182

205(219)

98(110)

38(51)

523(562)

33

0

67

100

39

10

24

19

15

18

15

24

22

17

20

70

92

95

100

75

35

73

77

74

70

64

75

80

84

72

Table 4-A

Access to Computing Resources

*Given as the number of institutions with computer installations accompanied by the total number of installations in

parentheses when different.
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Total

Enrollment Support

Highest

Degree

Program

Minority

Institutions

Number of Number of Access

Institutions Installations* Rate (%)

Non-minority

Institutions

Number of Number of Access

Institutions Installations* Rate 0)

2,500-9,999 Public Associate 9 9. 100 159 150(155) 94

Bachelor's 5 5 100 19 19(21) 100

Master's 15 15(16) 100 85 82(93) 96

Doctorate 2 1(2) 50 32 31(43) 91

Total 31 30(32) 91 295 282(312) 96

Private Associate 1 0 0 3 1 33

Bachelor's 1 1 100 10 9(10) 90

Master's 5 5 100 55 53(60) 96

Doctorate 1 1(3) 100 38 35(59) 92

Total 8 7(9) 81 106 98(130) 92

Both Associate 10 9 90 162 151(156) 93

Bachelor's .6 6 100 29 28(31) 91

Master's 20 20(21) 100 140 135(153) 96

Doctorate 3 2(5) 61 10 66(102) 94

Total 39 37(41) 95 401 380(442) 95

10,000- Public Assoc....re 3 3 100 36 35 91

19,999 Bachelor's 0 1 1 100

Master's 0 29 21(38) 93

Doctorate 0 . 47 40(76) 85

Total 3 3 100 113 103(150) 91

Private Associate 0 - 0

Bachelor's 0 - 0

Master's 0 - 3 3 100

Doctorate 0 - 12 12(33) 100

Total 0 - 15 15(36) 100

Both Associate 3 3 100 36 35 97

Bachelor's 0 1 1 100

Master's 0 32 30(41) 94

Doctorate 0 59 52 (109) 88

Total 3 3 100 128 118(186) 92

Table 4-B

Access to Computing Resources

*Given as the number of institutions with computer installations accompanied by the total number of installations in

parentheses when different.
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Total

Enrollment Support

Highest

Degree

Program

Minority

Institutions

Number of Number of Access

Institutions Installations* Rate (%)

Non-minority

Institutions

Number of Number of Access

Institutions Installations* Rate (%)

<20,000 Public Associate 0 - 17 16(18) 94

Bachelor's 0 0

Master's 0 - 3 3(4) 100

Doctorate 0 - 52 48(203) 92

Total 0 - 12 61(225) 93

Private Associate 0 0 -

Bachelor's 0 - 0 -

Master's 0 - 0 -

Doctorate 0 - 5 5(16) 100

Total 0 - 5 5(16) 100

Both Associate 0 - 17 16(18) 94

Bachelor's 0 0

Master's 0 - 3 3(4) 100

Doctorate 0 51 53(219) 93

Total 0 11 12(241) , 94

Across Public Associate 21 16 16 419 377(384) 19

Enrollments Bachelor's 12 12(14) 100 48 44(47) 92

Master's 18 18(19) 100 142 134(159) 94

Doctorate 2 1(2) 50 150 138(346) 92

Total 53 47(51) 89 819 693(936) 85

Private Associate. 15 3 20 131 25 18

Bachelor's 27 15 56 310 217(232) 59

Master's 1 7(11) 100 252 153(112) 61

Doctorate 3' 2(4) 67 129 19(143) 61

Total 52 27(33) 52 888 414(512) 53

Both Associate 36 19 53 616 402(409) 65

Bachelor's 39 27(29) 69 418 261(279) 62

Master's 25 25(30) 100 394 281(331) 13

Doctorate 5 3(6) 60 279 217(480, 78

Total 105 74(84) 10 1,107 1,167(1,508) 68

Table 4-C

Access to Computing Resources

*Given as the number of institutions with computer installations accompanied by the total number of installations in

parentheses when different.
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Apparently the computing resources for academic programs in computer

science and related fields exist at minority institutions. Other reports
3
may

reveal whether the quality,of these resources can support academic programs.

This report. provides further information on the use of computers at minority

and non-minority institutions as well as the faculty for academic programs in

computer science and the costs of computer installations at minority and non-

minority institutions.

Computer Uses and Applications. The number and percent of computer

installations devoted to three major categories of usage are given in Table 5.

Just over seven percent of the computer installations at both minority and non-

minority institutions were reported as devoted to administrative applications.

Minority and non-minority institutions reported the same percentage of computer

installations reserved for instructional use only, 5.7%. Consistent with their

higher degree programs in computer science and related fields, non-minority

institutions had higher percentages of computer installations used only for

research or just for research and instruction. But the majority of colleges

and universities, whether minority or non-minority, used their computers for

administrative applications as well as research and instruction. About two-

thirds of the computer installations fell in this mixed category of.usage.

The consistent pattern of computer uses for minority and non-minority

institutions seems to contradict differences already observed in, degree programs

for computer science and related fields. From the very low numbers of such

degree programs at minority colleges and universities it might be expected that

there would be either a lower access rate to computing resources or a different

3See Richard M. Jaeger, Academic Computing in Minority Colleges and Universi-
ties. Greensboro, N.C.: University of North Carolina at Greensboro, Center
for Educational Research and Evaluation, 1979.
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e of Usage

Administration

Research

Instruction

1

Administration and
Research /Instruction'

Research and
Instruction

Unknown

Minority Non-minority
Institutions Institutions

Number of
Installations Percent

Number of
Installations Percent

5 7.1 97 7.8

1 1.4 57 4.6

4 5.7 71 5.7

50 71.4 829 66.9

3 4.3 124 10.0

7 10.0 61 4.9

Table 5

Computer Usage by Installation

4.>
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pattern of usage at minority institutions than at non-minority institutions.

Since the access rates for the two types of institutions were comparable (i.e.,

70% at minority institutions and 68% at non-minority institutions), there

should be differences evident in the patterns of computer use. There was no

obvious difference in these patterns. Two explanations seem plausible: there

may be differences in the quality and power of computing resources at minority

and non-minority institutions not apparent from the quantitative report of

access to computers, or the category including administrative and instructional

or research uses of computers may obscure real differences in the allocation of

computing resources to each kind of application.

Table 6 and Table 7 show the extent of instructional use of computers in

terms of numbers of courses and numbers of students, and these tables suggest

much heavier instructional use of computers at non-minority colleges and uni-

versities. Table 6 contains data on comparable minority and non-minority

institutions, colleges at which the bachelor's degree is the highest degree

program in any discipline and in which student enrollment is 500 - 2,499.

Although the ratio of non-minority to minority institutions, computer installa-

tions, and courses involving some computer use is approximately 10:1, the ratio

7 of total students exposed to computers is almost 16:1 at these small baccala-

ureate colleges. The ratio of students with academic exposure to computers

across sizes and degree programs is 50:1 for non-minority institutions to

minority institutions, as shown in Table 7. Clearly the large enrollments

found at some non-minority colleges and universities must contribute to this

vast disparity, but it is doubtful that size alone accounts for the difference.

Facilitation of student exposure to computers at minority colleges and universi-

ties seems an appropriate response to this inequity. Such facilitation should

come about naturally from expansion of academic programs in computer science
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'

Academic Field

Minority
Institutions

Number of Number of
Courses Students

Non-minority2
Institutions

Number of Number of
Courses Students

Engineering 4 10 124 3,230

Environmental & 9 50 66 2,486
Life Sciences

Computer Sciences 29 478 383 9,138

Mathematics & 28 494 315 8,380
Statistics

Physical Sciences 22 345 216 3,768

Psychology 4 0 62 1,701

Social Sciences 8 140 130 , 2,152

Education 1 25 16 798

Business & Commerce 10 252 121 3,857.

Other 27 565 '44 2,006

Total 142 2,359 1,477 37,5'16

Computers in Classel; Student Instructional Use:
Institutions with Bachelor's Degree as Highest Degree

and Total Enrollment of 500-2,499 Students

1
Based on19 institutions reporting 21 computer installations (total sample of
53 institutions with 27 responding to the survey).

2
Based on 205 institutions reporting 219 computer installations (total sample
of 453 institutions with 275 responding to the survey).
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Academic Field

Minority
Institutions

Number of Number of
Courses Students

Non-minority2
Institutions

Number of Number of
Courses Students

Engineering 141 4,914 7,214 182,938

Environmental and 83 1,557 2,325 68,268
Life Sciences

Computer Sciences 264 8,588 8,367 283,443

Mathematics & 92 2,398 3,618 122,679
Statistics

Physical Sciences 55 990 2,360 83,043

Psychology 29 115 1,292 46,730

Social Sciences 98 1,266 2,990 84,335

Education 8 58 1,080 31,234

Business & Commerce 111 3,192 5,194 255,466

Other 73 1,742 2,563 84,498

/

Total 954 24,820 37,003 1,242,634

Table 7

Computers in Classes, Student Instructional Use:
All Institutions

1Based on 74 institutions reporting 84 computer installations (total sample of
202 institutions with 105 responding to the survey).

2
Based on 1,167 institutions reporting 1,508 computer installations (total
sample at 2,908 institutions with 1,707 responding to the survey).

3,3
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And related fields and would not seem to warrant as high a priority for atten-

tion as those curriculum programs.

Table 8 shows the number of computer installations supporting various

programming languages and certain modes of access. As with the patterns of

computer use (see Table 5), there is remarkable similarity in the support of

different languages at minority and non-Minority institutions. The exceptions

and
to this general pattern are graphics capabilitiesAthe PASCAL language, which in

turn imply a possible need for higher-level and more diverse support packages

at minority institutions. And such support packages would seem a derivative

benefit if there were to be an increase in computer science programs at minority

institutions accompanied by upgraded computer equipment and computing capabili-

ties.

The numbers of computer installations with interactive access and with

remote access also show minority institutions to be similar to non-minority

installations. The fact that roughly-two-fifths of the computer installations

at both types of institutions had interactive computing available for supporting

work on computers suggests that all colleges and universities should seek to

increase accessibility to their computing resources.

Staff for Degree Programs and Costs for Computer Installations. Figures

on the numbers of staff and faculty in. degree programs for computer science and

related disciplines appear in Table 9. These figures represent the totals for

the 105 minority institutions and the 1,707.non-minority institutions which

responded to the fourth inventory of computers in higher education. While the

disparity in the number of responding institutions and the number of non-

minority institutions with large student enrollments explain some of the sheer

differences in numbers of staff and faculty at minority and non-minority insti-

tutions, these factors do not fully account for the gross imbalances with

respect to faculty.
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Minority Non-minority
Institutions Institutions

Number of
Installations Percent

Programming
Languages:

FORTRAN 60

COBOL

BASIC

56

49

RPG 43

PL/1 20

Graphics 3

APL 19

PASCAL 0

CQURSEWRITER 5

TUTOR 1

PLANIT 0

LOGO 0

Mode of Access:

Interactive Computing 31

Remote Computing 29

71.4

1

, 66.7

58.3

j 51.2

23.8

3.6

22.6

0.0

6.0

1.2

0.0

0.0

36.9

34.5

Number of
Installations Percent

1,076 71.4

884 58.6

821 54.4

611 40.5

384 25.5

329 21.8

295 19.6

147 9.7

86 5.7

40 2.7

15 1.0

13 .9

623 41.3

486 32.2

Table 8 '

Programming Languages and Computing Mode

40
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Degree Program Staff*
MinOrity

Institutions
Non-minority
Institutions

Staff

Full-time Staff 117 2,653

Research Assistants
(part-time)

7 684

Teaching Assistants
(part-time)

46 1,421

Other
(part-time)

73 1,886

Total FTE Staff
(full-time equivalent) 174 4,491.

Faculty

Computer Science (Ph.D.'s) 12 716

Other (Ph.D.'s) 23 1,075

Joint Appointments 20 702

Other

Computer Science (Ph.D.'s) 1 67

Other (Ph.D.'s) 4 144

Table 9

Staff and Faculty in Degree Programs
for Computer Science and Related Fields

*Excluding secretarial and clerical support.
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just thirty-five doctoral faculty members at 105 minority colleges and

universities held full-time'appointments in academic programs related to

computer science in contrast to nearly 1,800 such faculty at non-minority

institutions. Lack of the appropriate faculty seems to be the major reason for

the scarcity of computer science programs at minority institutions, which in

turn has led to under-representation of key minorities in the computer profes-

sions.

Information pertinent to the place of computer installations in the

organizational structure of academic institutions is given in Table 10. A

greater percentage of the heads of computer installations at minority institu-

tions report directly to the head of the institution, perhaps indicating the

importance associated with computing resources at minority institutions. Those

installations reserved for administrative applications tend to come under the

chief business officer; those installations devoted to instruction (and

research) tend to come under the chief academic officer. But computer instal-

lations with other than just administrative applications also come under the

chief business officer, suggesting both the costs of computing services and the

reliance of institutions on computers for a combination of administrative and

other applications.

Average costs for minority and non-minority small baccalaureate colleges

are shown in Table 11. Among the computer installations that provided cost

figures were 19 minority respondents and 193 non-minority respondents.

Minority baccalaureate colleges with 500-2,499 students actually reported

spending more on their computer installations than did comparable non-minority

colleges. This larger expenditure went to capital costs for hardware and

operating costs for software services. These cost categories fot higher

e.zpenditures would be consistent with new acquisition of computer equipment and
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Supervisor for
Head of Instal-
lation Computer

Minority
Institutions

NUmber of
Installations Percent

Non-minority
Institutions

Number of
Installations Percent

Head,. Institution or 21 30.0 236 19.0
Campus

Head, Computer
Facilities

3 4.3 44 3.6

Head, Research 2 2.9 28 2.3

Chief Academic Officer 11 15.7 218 17.6

Chief Business Officer 14 20.0 326 26.3

Business Officer (other) 0 0.0 4 .3

Dean, Engineering 1 1.4 30 2.4

Dean (other) 1 1.4 96 7.7

Department Chair 6 8.6 84 6.8

Other 2 2.9 92 7.4

Unknown 9 12.9 81 6.5

Table 10

Organizational Structure

for Computer Installations

43



Minority Institutions
1

Number of Installation

Respondents Average

Installations) (1976-77)

2

Non-minority Institutions

Number of Installation

Respondents Average

(Installations) (1976-77)

Capital Costs

Hardware 9 $49,111 104 $31, 702

Software 6 6,167 45 6,022

Buildings & Furnishings 10 11,900 47 10,894

Operating Costs'

Staff' 17 33,000 145 33,131

Hardware (lease) 13 24,538 111 21,757

Software Services 5 15,300 43 7,907

Other 14 13,929 139 13,892

Total Costs Capital

and Operating 19 $92,053 193 $72,953

Sources of Income

Institution 18 $67,222 182 $59, 231

State 0 3 56,333

Federal 52,143 23 64,917

Total 19 $82,947 189 $71,825

Table 11

Computing Expenditures and Income:

Institutions with Bachelor's Degree as' Highest Degree

and Total Enrollment of 500-2,499 Students

1
Based on 19 institutions reporting 21 computer installations (total sample of 53 institutions with 23 responding to

the survey).

2
Based on 205 institutions reporting 219 computer installations (total sample of 453 institutions with 275 responding

to the survey).

4", .1
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with expansion of available software. So the higher costs of computer instal-

lations at these minority institutions probably reflects recent entry into the

computer field rather than a higher level of sustained fiscal support.

Conclusions

The percentage of minority colleges and universities with access to

computing resources is nearly the same as that for non-minority colleges and

universities. Moreover, the pattern of academic computer installations dedi-

cated to specific applications in administration, instruction, or research was

quite similar for minority and for non-minority institutions. And computer

installations for minority and non-minority institutions tended to support

much the same set of programming languages. Small baccalaureate minority

colleges even spent more on their computer installations than did comparable

non-minority colleges. The problem of under-representation of minority groups

in the computer professions appears not to be one of hardware or computing

resources but of persons.

Faculty members with doctorate degrees incomputer scienceor related

fields were a very scarce resource at minority colleges and universities. The

scarcity of such faculty was reflected by the low numbers of degree programs

in computer science and related fields and by the low numbers of students

awarded these degrees at minority institutions. If the imbalance of minority!

representation in employment positions in the computer field is to be

addressed through concerted attention, that attention should be focused on

relevant curriculum programs and faculty members at minority colleges and

universities.



PREFACE

During the early 1960's, a sizeable infusion of federal funds stimulated

the development of academic computing capability in many U.S. colleges and

universities. As a result, the use of computing in a variety of academic

pursuits, ranging from the physical sciences to the creative arts, has shown

tremendous growth.

Unfortunately, many minority colleges and universities were not equipped

to participate in this cycle of computing growth at the time it began, and

"have made relatively little progress toward gaining their fair share of com-

puting assets in more recent years. To realize their full potential as

academic institutions, this computing imbalance must be redressed.

This report contains the results of a mail survey of academic officers

in a self-selected subset of the 239 minority higher education institutions

in the United States and its territories. The survey was designed to elicit

informatior on the status and likely short-term growth of academic computing

in these institutions. It covered a broad range of topics, including insti-

tutional investment in academic computing, the availability of computing

hardware and softwcre for academic purposes, the present and short-term-future

computing skills, capabilities, and activities of faculty and students, the

presence and activities of computing personnel, and the status of education in

the sciences'In minority institutions.

The survey was one element of a three-part needs assessment of academic

computing in minority higher education institutions, conceived and planned by

Sr. Patricia Marshall of Xavier University of Louisiana. Sr. Marshall defined

the basic research issues that were. of concern in the study, handled all field

procedures for the survey, including mailing of questionnaires, follow-up of



APPENDIX D

QUESTIONNAIRE SURVEY

ACADEMIC COMPUTING

IN MINORITY COLLEGES AND UNIVERSITIES

RICHARD Ms JAEGER

CENTER FOR EDUCATIONAL RESEARCH AND EVALUATION

SCHOOL OF EDUCATION

UNIVERSITY OF NORTH CAROLINA

GREENSBORO, NC 27412

43



non - respondents, and receipt of completed materials, and edited and reduced

completed queetionnaire responses to a computer processable data set.

Detailed research questions, survey questionnaires, plans for analysis of

data, and documents linking questionnaires to research questions and analysis

plans were developed by the senior author of this report, with the assistance

of Ms. Stephanie Pigford, Pamela Stribling, and Marian Wolf, graduate students

in the X. Ed. program in educational research and evaluation at the University

of North Carolina at Greensboro. Data were analyzed and this report was pre-

pared in the Center for Educational Research and Evaluation, University of

North Carolina at Greensboro.

I would like to acknowledge the assistance of Ms. Judith Cole and Mrs.

Judy MeEtnzie Jaeger in organizing the report and interpreting selected results.

In addition, Ms. Marji Wright of the Statistical Consulting Service at UNC-

Greensboro assisted with computer analysis of part of the data. Finally, this

report could not have been prepared without the tireless assistance of Ms.

Debra Aydelette, who typed the entire manuscript with the excellenCe that

typifies her work.

iii

4

RIC

Greensboro, North Carolina



Preface

sighlight4 vii

Introduction 1

I. Pertinent Descriptors of the Set of Institutions 4

A. Institutional Size 4

B. Academic Orientation of the Institutions 7

C. Education in the Sciences 22

D. Racial and National Origin Compositions of the Institutions . . 36

-iv-

TABLE OF CONTENTS

II. Present Academic Computing Status 48

A. Hardware and Equipment 48

B. Computing Software 82

C. Computing Personnel 85

D. Dollar Investment in Academic Computing 93

E. Studsnt and Faculty Computing Capabilities 113

F. Extent of Computer Use 127

G. Types of Student and Faculty Use of Computing 139

H. Attitudes Toward Academic Computing 144

III. Desired Academic Computing Status, 1981-82 153

A. Hardware and Equipment 153

B. Computing Software 176

C. Student and Faculty Skills, Access to, and Use of Computers . 180

D. Summary 210

IV. Efforts to Improve Academic Computing Capabilities 213

A.. Existence of Study Groups 213

B. Participation in Academic Computer Conferences 214

iv



-v-

C. Plane to Improve Computer Facilities and Capabilities 216

D. Investigation of Alternative Arrangements 218

E. Summary 222

V. Perceived Problems in Developing Improved Academic Computing
Capabilities 224

VI. The Relationship Between Education in the Sciences and
Current Academic Computing Status 237

A. Relationships Between Courses and Students in the Sciences,
and Access to Academic Computing 238

B. Relationships Between Courses and Students in the Sciences, and
the Computing Skills of Students and Faculty in the Sciences . . 260

C. Relationships Between Courses and Students in the Sciences,
and Science Faculty Use of Computers 304

D. Relationships Between Courses and Students in the Sciences,
and Efforts to Improve Academic Computing Capabilities 318

E. Relationships Between the Size of Science Faculties and
Access-te-Atademic-COMOuting 329

F. Relationships Between the Size of Science Faculties and the
Computing Skills of Students and Faculty in the Sciences . . 344

G. Relationships Between the Size of Science Ficuities and Science
Faculty Use of Computers 365

R. Relationships Between the Size of Science Faculties and Efforts
to Improve Academic Computing Capabilities 383

I. Relationships Between Science Degree Offerings and Access to
Academic Computing 388

J. Relationships Between Science Degree Offerings and the Computing
Skills of Faculty and Students in the Sciences 422

F. Relationships Between Science Degree Offerings and Science
Faculty Use of Computers 426

L. Relationships Between Science Degree Offerings and Efforts
to Improve Academic Computing Capabilities 519

M. Relationships Between Science Degree Productivity and
Access to Academic Computing 525



-vi-

N. Relationships Between Science Degree Productivity and the
Computing Skills of Faculty and Students in the Sciences 533

0. Relationah4t. Between Science Degree Productivity and Science
Faculty trFs of Computers 568

P. Relataahips Between Science Degree Productivity aad Efforts
to 1prove Academic Computing Capabilities . 652

Q. .:3.1r.rle-y . . 658

Appendix A-- Questionnaires 665

vi 51''



-vii-

HIGHLIGHTS

It is virtually impossible to summarize a report on as complex an issue

as academic computing in minority colleges and universities. That is especially

true when the report is almost 700 pages in length and incorporates more than

500 tables of data. However, some of the myriad findings discussed in this

report stand out as particularly important, unexpected, or telling. A few of

those findings are highlighted here.

- Responding institutions varied widely in the number of science faculty they
employed: the smallest institutions had none employed full time and the
largest had almost 500; the smallest fourth of the institutions had no more
than 35 full-time science faculty and the largest fourth had at least 160
full-time science faculty.

- Presidents or chancellors at 24 percent of the responding institutions stated
that sciences are emphasized more than arts in their schools; 17 percent
reported that arts are emphasized more than sciences; 57 percent reported
equal emphasis.

- Responding institutions emphasized undergraduate education overwhelmingly:
almost 90 percent of responding presidents or chancellors reported this

_emphasis, and another 8 percent %sported that undergraduate and graduate
instruction were emphasized equally.

- Virtually all responding academic vice presidents or deans reported that
their institutions offered some courses in the sciences. Just over half
reported that their institutions offered associate or bachelors degrees
in the sciences, and almost two in ten reported that their institutions
offered science masters degrees.

- Every responding institution reported .enrollment of at least 80 percent

minority-students. Nearly, sixty percent of the responding institutions
reported a majority black student enrollment, and over 40 percent reported
at least 90 percent black student enrollment.

- Eighty percent of responding directors of academic computer centers reported

that a computer was available for academic use at their institutions.

- Just over half of the responding computer center directors in institutions

having access to, a computer reported the exclusive use of central computers;
nearly ten percent reported the exclusive use of personal computers; almost
40 percent reported the use of both central and personal computers.

- With few exceptions, responding academic computer center directors reported
the availability of very few input/output devices for academic computing use
at their institutions.



- Over 90 percent of responding computer center directors in institutions that
have access to a computer reported that the BASIC language is available for
academic computing. The SPSS program package was reported to be available
in just over half the institutions that provide access to a computer.

- Almost 60 percent of responding computer center directors reported that
their institutions have an. academic computer center or staff.

- Almost half of the responding computer center directors reported that their
institutions spent less than $10,000 on computing hardware during the 1977-78
academic year. Eighty-eight percent of the institutions were reported to
have spent less than $50,000 on computing hardware that year.

- About two-thirds of responding institutions were reported to have spent less
than $1000 on computing software during the 1977-78 academic year; about the
same proportion spent less than $10,000 to support computing personnel that
year.

- Median expenditures for computing hardware during the five-year period 1973
to 1978 were in the $100,000 to $250,000 range at responding minority insti-
tutions. Corresponding expenditures for computing software were in the
$5,000 to $10,000 range for the five-year period.

- Forty percent of responding directors of academic computing centers reported
receiving some computing support from the federal government; support funds
from their own institutions were cited by an even greater percentage. Of
the institutions that reported receiving any federal funds during the 1977-78
academic year, over two-thirds received less than $20,000.

- Nearly ninety percent of responding presidents or chancellors agreed with
the statement that "Many students would (or do) benefit from a computer
science program at this institution."

- Only six percent of responding computing center directors suggested that, by
1981-82, their institutions should provide only batch processing capability
for academic computing; another 27 percent opted for interactive computing
capability by that date; and 10 percent called for use of personal computers
only. All others wanted some combination of batch, interactive and personal
computing capability for their institutions by 1981-82.

- More than 90 percent of responding computer center directors wanted both
BASIC and FORTRAN languages to be available at their institutions by 1981-82;
almost 85 percent wanted COBOL by that date.

- Almost three-fourths of responding presidents or chancellors and 86 percent
of responding heads of science departments suggested that, by 1981-82,
students at their institutions should have access to computers for unscheduled
activities, such as experimentation and games.

- Almost two-thirds of responding academic vice presidents or deans reported
that campus-wide groups had mat at their institutions, to study the acquisi-
tion or improvement of computer facilities and capabilities for instructional
purposes. Sixty percent of responding heads of science departments reported
that study groups had met for similar purposes.

viii
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- Almost two-thirch, of responding presidents of minority institutions reported
that their institutions had a long-range plan for improvement of academic
computing services.

- Onlyl'alf of the responding directors of academic computer centers reported
that chair institutions owned a computer used for academic purposes.

- Almost three-fourths of responding directors of academic computing centers
cited. budget limitations as being a major problem or an extremely severe
problem in the development of academic computing at their institutions.

- Fifty-seven percent of responding presidents or chancellors reported that
some agencies or forces external to their institutions hampered the develop-
ment of academic computing at those institutions. The federal government
and state governments were cited as sources of restrictions by about one-
fourth of the respondents.

- Forty percent of responding directors of academic computing centers noted
that academic computing at their institution was hampered by lack of
expertise of potential computer users.

- Analyses of relationships between the size and scope of academic science
programs and academic computing capabilities in minority institutions
provided clear evidence of many linkages between these factors. For example,
minority institutions were far more likely to have made efforts to improve
their academic computing capabilities if they employed a large number of
faculty members in the sciences.

ix



Academic Computing in Minority Higher Education Institutions

Introduction

This report contains the results of a mail survey of presidents or

chancellors, vice presidents or deans, directors of academic computer centers,

and heads of science departments in minority institutions of higher education

in the United States and some of its territories. A minority institution is

defined operationally to have a majority of its enrollment composed of members

of one or more of the following racial or national origin groups: Alaskan

Indian, American Indian, Asian, Black, Eskimo, and Hispanic Two hundred and

thirty-nine such institutions were surveyed to determine their statusond the

perceived needs expressed by their academic officers and faculty, in the area

of academic computing. Ancillary information on'such topics as the character-

istics of education in science, die racial composition of the student body, the

academic orientation of the institution, and the size of the institution was

also collected, to provide a context for interpreting data on academic computing.

Although data were requeste4 from the entire population of 239 minority

institutions, rates of response were considerably less than 100 percent. Usable

data were received from 96 presidents or chancellors, from 83 vice presidents

or deans, from 178 heads of science departments in 87 different institutions,

and from 55 heads of academic computer centers. All results in this report are

based solely on these data, and should be extrapolated to the entire population

of minority institutions with some caution. Responding institutions were self-

selecting and, to some degree, are probably unrepresentative of the population

of institutions. In reporting percentages, we shall consider only the set of

responding institutions or officers within those institutions, with no direct

implication that these findings are necessarily generalizable to the entire
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population. I would hasten to add, however, that these data may well be the

best of their type available for the population of minority institutions,

despite their possible lack of representativeness.

This report contains six major parts. Part I, Pertinent Descriptors of

the Set of Institutions, contains information on such topics as the size of

faculties at the various institutions and the types of degrees offered; the

academic orientations of the institutions and the types of students their

officers perceive to be most important; the size and extensiveness of education

programs in the sciences; and the racial and national origin compositions of

the institutions. Part II is entitled Present Academic Computing Status of

the Institutions. It contains a wealth of information on the institutions'

investment in academic computing, including statistics on computing hardware,

computing software, computer-related personnel, and the institutions' dollar

investments in academic computing. In addition, Part II provides information

on the extensiveness of academic computer use in these institutions; the

current capabilities of students and faculty in these institutions to engage

in academic computing; and the types of academic computing students and faculty

presently pursue. Finally, the attitudes of major academic officers toward

academic computing are reported, both from their own perspectives and from the

views of directors of academic computing centers. In Part III, Desired

Academic Computing Status in 1981-82, we report the.views of all four types of

respondents on such topics as desired academic computing hardware and equipment;

desired software capabilities; and desired capabilities of students and faculty

to engage in academic computing. The reader can readily compare data on the

institutions' present computing status (Part II) with data on their desired

status (Part III), to gain insight into the academic computing needs perceived

by officers in these institutions for the short-term future.



Part IV, Efforts to Improve Academic Computing Capabilities, describes the

current and planned efforts of these institutions to help themselves improve

their current academic computing status. We report on such activities as

formulation of long-range plans for academic computing, the existence of study

groups on computing, the efforts of faculty to participate in academic computing

conferences, and the efforts of the institutions to engage in cooperative com-

puting arrangements through networks or other linkages. In Part V, we report

the respondents' perceptions of the factors, both internal and external to their

institutions, that hinder development of improved academic computing capabilities.

This section is entitled Perceived Problems in Deireloping Improved Academic

Computing Capabilities. The final section, Part VI, contains data that allow

examination of the relationships between the status of academic computing in

these institutions, and the extensiveness of their education programs in the

sciences. Although these relational data will not support unequivocal causal

inferences, it may well be the case that education in the sciences suffers when

academic computing capability is limited.



I. Pertinent Descriptors of the Set of Institutions

A. Institutional Size

Although there are many potential indicators of the size of an academic

institution, data collected in this survey were limited to two questions on the

size of teaching faculties. Academic deans or vice presidents were asked to

report the number of full-time faculty currently employed, and the number of

full-time equivalent faculty currently employed. The latter statistic allows

inclusion of part-time and full-time faculty, and should therefore provide a

more accurate indication of the quantity of academic offerings in these institutions.

Since no prior definition of full-time teaching was provided to respondents, it

was left to individual deans or vice presidents to apply the definition used in

their institution.

Data on the size of teaching faculties in responding institutions are shown

in Tables 1 through 4. Table 1 contains a frequency distribution of the size

of reported full-time teaching faculties. The 'column headed "Code" Indicates

the number of full-time faculty employed. The column headed "Freq" indicates

the number of institutions reporting a particular full-time faculty size. The

"Adj Pct" column indicates the percentage of responding deans or vice presidents

reporting a particular full-time faculty size, adjusted for non-respondents to

this question. Finally, the "Cum Pct" column indicates the adjusted cumulative

percentage of deans or vice presidents reporting full-time faculties of a given

size or less. From the data in Table 1 we-can see that responding institutions

varied widely in the sires of their full-time faculties. The two smallest

institutions had no full-time faculty members in April, 1979, and the largest

had 481. The smallest fourth of the institutions had 33 full-time faculty or

less, and the largest fourth had 161 full-time faculty or more. Data on

numbers of full-time faculty are summarized in Table 2. The average number of
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full-time faculty for these institutions was just over 113, and the median was

just over 72. The largest ten percent of the institutions have a wide range of

sizes of their full-time faculties, and contribute strongly to the positive

skewness in the overall distribution.

A total of 68 deans or academic vice presidents responded to the question

on number of full-time equivalent (FTE) faculty employed. The distribution of

responses to this question is shown in Table 3. Again we see that the range

of faculty sizes in responding institutions is quite large. The smallest

institutions has less than one full-time equivalent instructor, and the largest

has 457. The smallest fourth of these institutions have fewer than 20 FTE

teaching faculty, and the largest fourth have 143 or more. From Table 4,

containing summary statistics on the number of FTE faculty in these institutions,

we see that the average number is just under 104, and the fiftieth percentile

is 71.5. Again, a positively skewed distribution is evident. Since data in

Tables 1 and 2 apply to a somewhat larger number of institutions than do data

'u Tables 3 and 4, these findings cannot be compared directly. It is clear

that the amber of FTE faculty was not reported by deans or vice presidents in

some of the larger institutions reflected in Tables 1 and 2.

B. Academic Orientation of the Institutions

A number of questions asked of presidents or chancellors and of academic

vice presidents or deans were designed to assess the academic orientation of

the minority higher education institutions. These questions covered a range of

specific topics, including the types of subjects emphasized most in the offerings

of the institutions, the level of education (undergraduate vs. graduate) empha-

sized most, the educational purposes these academic officers perceived to be

most important at their institutions, and the, bases usually used for evaluating

faculty for promotion. This latter group of questions was intended to reveal
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the press for research and publication imposed on faculty by the institutions.

Both presidents or chancellors and vice presidents or deans were asked to

specify for their institutions, whether "arts are emphasized more than sciences,"

"sciences are emphasized more than arts," or "arts and sciences are emphasized

equally." Since the reports provided by vice presidents or deans were very

similar to those provided by presidents or chancellors, and because a somewhat

greater number of presidents or chancellors responded to this question, only

results for the latter group will be discussed. Data in Tables 5 and 6 reveal

that arts are emphasized more than sciences in almost 17 percent of the minority

institutions represented by the views of 96 responding presidents or chancellors.

Sciences are emphasized more than arts in 24 percent of these institutions, and

arts and sciences are emphasized equally in the majority of institutions (57

percent). In two institutions, either vocational education or technical edu-

cation receive greatest emphasis. Table 6 is of a type that will appear

frequently in this report. It is largely redundant with the "absolute frequency"

column of Table 5, but provides a graphic display of the distribution of

responses to the question on subject-matter emphasis, allowing many readers to

understand the makeup of the distribution of responses very quickly. The

summary data presented at the bottom of Table 6 should be ignored in this case,

since the code numbers used to represent the categories of response have no

numerical meaning This will be true for many of the questions asked in this

survey.

Like subject-matter emphasis, both presidents or chancellors and vice

presidents or deans were asked to report the level of educational emphasis in

their institutions. Again, only the data provided by presidents or chancellors

will be reported here since more institutions are represented in this data base

and because data from both sources were very similar in distribution. Tables



08/45/79

SUULMO. SuBJECT-MATTER

FAT!AORT LABEL. _

!ART 8 > SCIENCE

FILE - PRESIDEN - CREATEC 08/25/79

ADJUSTED
FRED

::::)

24.0

57.3

1.0

1.0

100.0

PAGE 11

CLN
FREG
(PCT)

16.7

40.6--

97.9

99.0

100.0

EMPHASIS OF INSTITUTICN

RELATIVE
FRED
(PCT)

16.7

24.0

.57.3

1.0

1.0

100.0

CODE

1.

ABSOLUTE
FREC

16

m 24...

1.'5

1

1

96

SCIENCE ) ART

SCIENCE

i.VOCaTUN-AL MOST
;

TEdiiN4CA-AL MOST

7--

2.

3..

4.

..

5.

TOTAL

Table 5. Distribution of subject-matter emphases
in 96 minority higher education institutions,
Spring, 1979.



08/45/79
p.

.SUOLMN

P4.),

P

r

CODE

FILE - PRESIDFN - CREATEC 08/25/79 PAGE 12

SuSJECT.MATTER EMPHA§/SOF-INS.TITUTICN

I
./. ********* 16)

I ARTS ) SCIENCE

I
2. ****iii*******- (

-.
I SCIENCE ART
I

I

*****************************
I ARTS= SCIENCE
I

I

4 **
1 VOCATON-AL MOST

I

**
I TECHNICA-AL MOST

3.

1)

-5. 1)

I

I 0- ***** *********
0 20 3O 60
FREQUENCY

5!)

80
I

100

MEAN 2.458 STD ER" . 0.084 MECIAN 2.664

!VOL
3.000 STD DEV 0.820 VARIANCE 0.672

$UR1OSIS 0.020 SKEWNESS -0.449 RANGE A.000
MINIMUM 1.000 MAXIMUM 5.000

VALLU CASES 96 MISSING CASES 0

Table 6. Histogram of subject-matter emphases
in 96 minority higher education
institutions, Spring, 1979.



-13-

7 and 8 provide information on level of academic emphasis in 96 minority higher

education institutions, as reported by presidents or chancellors. In almost

nine out of ten of these institutions, the emphasis is on undergraduate educa-

tion. Graduate education is emphasized more than undergraduate education in

only one institution, and the two levels receive equal emphasis only in eight

institutions. Two presidents or chancellors added to the options given on the

questionnaire to report that no degree was given at their institution or that

only an associate degree was awarded.

In a further attempt to determine the principal academic orientations of

the institutions, both presidents or chancellors and vice presidents or deans

were asked to specify the importance of various educational purposes at their

institutions. For the reasons described above, only data provided by presidents

or deans will be discussed here. Respondents were presented with a list of five .

educational activities, and were asked to specify for each, whether the activity

was the "Most important activity at our institution," a "Very important activity,"

a "Moderately important activity,":an "Unimportant activity," or "Does not exist

at our institution." Results for the following educational activities are

presented in Tables 9 through 13, respectively: "Career training of under-

graduates," "Liberal arts education of undergraduates," "Professional education

of graduate students," "Liberal arts education of graduate students," and "Adult

education." It is clear from these data that undergraduate education is far

more important than graduate education at these institutions,. in the judgment

of 'their presidents or chancellors. Over 80 percent of the respondents rated

career training of undergraduates as either "most important" or "very important."

Seventy-five percent of the respondents reported similarly for "liberal arts

education of undergraduates." There is very little difference between the

importance ascribed to these two activities. In contrast, professional
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education of graduate students does not exist at two-thirds of the institutions,

and liberal arts education of graudate students is missing at fully three-fourths

of the institutions. The former of these activities was judged to be "most

important" or "very important" in less than 20 percent of the institutions,

and the latter activity was so classified in only 10 percent of the institutions.

Adult education was judged to be "most important" or "very important" in over

40 percent of the institutions, and at least "moderately important" in almost

80 percent. However, adult education does not take place in nearly 18 percent

of the institutions.

Presidents or chancellors were given the opportunity to specify other

educational activities that were of importance in their institutions, and a

wide range of responses resulted. No more than four presidents or chancellors

listed such activities as nursing education, technical-vocational education,

Christian education, remedial-education, ethnic education, and pre-college

education. Eight respondents listed continuing education as being at least

"moderately important" in their institutions.

As mentioned earlier, to gauge the institutions' press for faculty research

and publication, both presidents or chancellors and vice presidents or deans

were asked to specify the faculty accomplishments given greatest consideration

when faculty are considered for promotion. As with other questions posed to

both types of respondent, more-complete data were provided by presidents or

chancellors, and the responses of both types of respondent had very similar

distributions. Therefore only the responses of presidents or chancellors will

be considered here. Three-options, in addition to an "other" category were

provided on the questionnaire. Seventy-one presidents or chancellors (74

percent) indicated that at their institution, when a faculty member is con-

sidered for promotion, "Teaching performance is given greatest consideration."

7,3
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I

I

2. **************iii*-***************
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I

3. *************************************
I MODERATEIMPORT.
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I

4. **** ( 3)
I UNIMPORT-ANT
I

I

5. ****************** (

1 DOES NOT EXIST
I

I I
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1-REWUENCY

I

20

17)

34)

(";-' 36)

I I

30 40
I
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itAN 2.906 STD ERR 0.119 MECIAN 2.722
Ut. 3.000 STD DEV 1.161 VARIANCE 1.345

KURTOSIS SKEWNESS 0.639. RAAGE 4.000
MINiMUM 1.000 MAXIMUM 5.000

VAL1U CASES 96 MISSING CASES 0

Table 13. Histogram of reported importance of
adult education in 96 minority higher
education institutions, Spring, 1979.
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Only one indicated that "published research is given greatest consideration,"

and seven (7.3 percent) indicated that "Teaching and published research are

considered equally." The "other" category produced the following responses:

Eight presidents or chancellors indicated that faculty ranks are not differ-

entiated at their institutions, and the question therefore did not apply to

them. Five indicated that faculty were promoted on the basis of a combination

of teaching and service performance. In two institutions, faculty promotion

was handled as part of a collective bargaining agreement. Finally, "practical

experience" was given greatest consideration in one institution.

In summary then, the institutions represented by responding presidents or

chancellors appear to impose little pressure on their faculty, through promotion

consideration, to publish or do research. This finding is consistent with the

orientation of these institutions toward undergraduate education, and a broad

mixture of arts and science emphases.

C. Education in the Sciences

Academic vice presidents or deans were asked three types cf questions about

education in the sciences at their institutions. The first concerned the

existence of such education in terms of courses and/or degree offerings. The

second concerned the extensiveness of educational offerings in the sciences.

And the third concerned the productivity cf the institution in terms of numbers

of science graduates at various degre These areas will be discussed

in order.

Eightytof 82 vice presidents or deans (almost 98 percent) reported that

some science courses were offered at their institutions. Forty of 76 responding

deans (53 percent) reported that their institutions offered a minor in science,

and the numbers reporting offerings of science degrees at various levels

ranging from associate to the doctorate are shown in Table 14. These data
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Degree in the
Sciences

Number of VP's or Deans
Reporting Degree is

Offered

Percent of Responding
VP's or Deans Reporting

Degree is Offered

Associate 41 53.2

Bachelor 41 53.2

Master 13 17.3

Doctor 5 6.8

Table 14. Number and percent of academic vice presidents or
deans in minority institutions of higher education
reporting offeringi of degrees in the sciences,
by level, Spring, 1979.
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reveal that undergraduate degrees in the sciences are offered in over half of

the minority institutions with responding deans, and that graduate degrees in

the sciences are offered in relatively few institutions.

The size of the science program in these minority institutions was

assessed in a variety of ways. First, vice presidents or deans were asked to

report the total number of science majors enrolled in their institution, by

major category. Data reported in Tables 15 and 16 suggest that the number of

majors in the sciences, like total number of faculty employed, varied widely

across minority institutions. Over 40 percent of the institutions had fewer

than 100 science majors, but slightly over ten percent had more than 1000 such

majors. This latter figure represents only eight reporting institutions, however.

Although an institution might not have a large number of students majoring

in the sciences, its science program might still be extensive. It might have

a large number of students enrolled in science courses; its course offerings in

the sciences might be quite varied; and the size of its science faculty might

be large. Academic vice presidents or deans were asked to report the total

enrollment in science classes at their institutions, by category, at the time

of the survey. Their responses are summarized in Tables 17 and 18. Once again,

we see evidence of wide variation in the size of the science programs at the

respondents' institutions. Almost 10 percent of the institutions report 50 or

fewer students enrolled in science courses, but more than 50 percent of the

institutions report having at least 500 students so enrolled. Tables 19 and 20

contain the reports of academic vicelpresidents or deans on the number of dif-

ferent science courses offered in 77 minority institutions during the 1978-79

academic year. While almost 12 percent of these institutions offered no more

than five different science courses, almost 45 percent offered more than 30,

and over 60 percent offered at least 21. It would appear that a diverse set
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FAIR4J NUMBER SCIENCE MAJORS ENROLLEE

10

FATtGORY LABEL__

RELATIVE ADJUSTED CUM
ABSOLUTE FREA FREG FREC

COOE FREG (PCT) (PCT) (PCT)

4-5u 1. 25 30.1 32,1 32.1

51-10u 2. 9 10.8 11,5 43.6

.01-.2w) 3,_. .12 14.5 15,4 59.0

251-5u0 4, 18 21.7 23.1 82.1

501-1u00 5. 6 7.2 7,7- 89.7

2_1130u 6. 8 9.6 10.3 100.0

999. 5 6.0 .PISSING 100.0

TOTAL 83 100.0 100.0

Table 15. Distribution of numbers of science
majors in 78 minority higher edu-
cation institutions, Spring, 1979.



08/25/79

thitMAJ

FILE DEANS CREATEC 08125/79 PAGE 26

NUMBER SCIENCE MAJORS ENROLLEC

CODE

1. **************************
I 050
I

2. ********** 9)
I 51 -100
I

I

************* ( 12)
I 101 -250

I

4. ******************* ( 18)
I 251 -500
I

I

5. ******* ( 6)
I 50110.je
I

I

.6, *********

3.

( 25)

( 8)
I

I

I

999. ******
TA-ISSiNG) I

I

I.....

. 1000

( 5)

10 20 30 40 50
FREQUENCY

F--
:MEAN 2.936 SID ERR 0.193 NECIAN 2.917
wpm 1.000 SID DEV 1.701 VARIANCE . 2.892
KUII0SIS -1.114 SKEWNESS 0.314 RANGE . 5.000
MINIMUM 1.000 MAXIMUM 6.000

VALID CASES 78 MISSING CASES. 5

-Table 16. Histogram of number of science
majors in 78 minority higher
education institutions, Spring,
1979.
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I

11 ABSOLUTE
iCAJLGORY LABEL CODE __ FREG

!0 -Su 1. 7

51-10u 2. 9

Agl 2b0

251-500

501-1000

1.1000

_ -all __12

4. 9

5. 13

6, 28

999. 5

TOTAL 83

08/25/79

RELATIVE

(PCT)

ADJUSTED
*FRE°
(PCT)

PAGE 27

CUP
FREG
(PCT)

8.4 9.0 9.0

10.8 11.5 20.5

15,4 35.5

:::: 11.5 47.4

15.7 16.7 64.1

33.7 35,9 100.0.

6.0 MISSING 100.0

100.0 100.0

Table 17. Distribution of total enrollment in science
classes in 78 minority higher education
institutions, Spring, 1979.
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TOTAL SCIENCE CLASSES ENROLLMENT

3.

5.

6.
I 1000
I

I

999. ******
!I-MISSING) I

I

7--
!EAN
PODt
KURTOSIS
MINIMUM

0 10
FREQUENCY

4.231
6.000

-1.120
1.000

NiAtiu CASES 78

5)

12)

13)

40 I

( 28)

I I I

20 30 40 50

STC ERR 0.196 PECIAN 4.654
STD DEV 1.735 VARIANCE 3.011
SKEWNES -0.504 RANGE 5.000
MAX/MU!" 6.000

MISSING CASES 5

Table 18. Histogr.a of total enrollment in science
classes in 78 minority higher education
.institutions, Spring, 1979.
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.F.ATtGURY LABEL__ _CODE_
ABSOLUTE
_FREG

RELATIVE
FREG
(PCT)

ADJUSTED
FREQ.

(PCT)

CUM
FREC
(PCT)

P-5 1. 9 10.8 11.7 11.7

6-1U 2. 11 13.3 14.3 26.0

11-20
!

3. 10 12.0 0 '39.0

21...40 4. 13 15.7 ..J.9 55.E

> 5U 5. 34 41.0 44.2 100.0

999. 6 7.2 MISSING 100.0,r.3..
TOTAL 83 100.0 100.0

Table 19. Distribution of number of different courses
in the sciences offered during the 1978-79
academiclear at 77 minority higher educa-
tion institutions. .
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N DIFFERENT SCIENCE COURSES 78 -79

I

1. ********** ( 9)
I 0 -5

I

I

2. ************ (

I 610
I

3. *********** ( 10)
I 11 -20
I

I

4. ************** ( 13)
I 21-31
I

5, ***********************************
I 30
I

I

999, ***WI* ( 6)
'(MISSING) I

I

34)

FREQUENCY
10 20 30 40 50

'0EAN 3.675 STD ERR 0.166 MEDIAN 4.154
mooL . 5.000 SID 0EV 1.455 VARIANCE 2.117
KURTOSIS 1.042 SKEWNESS -0.648 RANGE 4.0n0
*INV/WM 1.000 MAXIMUM 5.000

VALID CASES 77 MIGSXN.: CASES 6

Table 20. Histogram of number of different :nurses
in the sciences offered during the 1978-79
academic year at 77 minority higher
ciucation institutions.
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of offerings in the sciences 'exists at a majority of these responding institu-

tions. Consistent with these data are reports of vice presidents or deans on

the numbers of total faculty and full-time equivalent faculty employed in; the

sciences during the 1978-79 academic year. From data shown in Tables 21 and

22, we see that almost 45 perceaL: of 78 responding institutions had at least

21 full-time science faculty members employed during that year, and that almost

40 percent of 77 reporting institutions had at least 21 full-time equivalent

faculty so employed. However, diversity is still apparent since almost 40

percent of these institutions had no more than 10 science faculty during the

1978-79 academic year, either employed full time or as full-time equivalents.

To assess the productivity of minority higher education institutions in

education in the sciences, academic vice presidents or deans were asked to

report the numbers of graduates of their institutions with degrees or majors

in a science field, during the five academic years 1973-74 through 1978-79.

Their responses are summarized in Tables 23 through 26 for the degree levels,

associate, bachelor, master, and doctorate, respectively. Production of

associate degrees is not as high as might be expected. Only 41 of the 83

institutions for which vice presidents or deans provided data award the asso-

ciate degree in the sciences. Of these, 61 percent awarded no more than 50

associate degrees during the five year period from 1973 -74 through 1978-79.

However, three institutions awarded more than 1000 associate degrees in the

sciences during this period. At the bachelors degree level, the distribution

of number of awards is far more uniform across the 41 minority institutions

reported to offer suck degrees. The modal frequency (ten institutions, or

23.8 percent of the minority institutions reported to award the bachelors

degree in a science field) appea.': in the 251-to-500-degrees category of Table

24. Of the thirteen minority institutions reported to award the masters degree
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t'SPPT78 NUM FULLTIME FACULTY IN SCIENCE 78 -79

CODE
I

le 40*******************************
I 0..10

C !
I

2. ************ ( 11)
I 11 -20
I

3. ***********:.a****** ( 18)
I 21 -50

C I

4. * * * * * * * * * *. * * * * * * ** ( 17)
I 9 50

( 32)

999, ****** ( 5)
C (MISSING) I

I

I I I I I I.

( 0 10 20 30 40 50
PREQUENCY

2.256 STD ER? 0.137 .

OaL 1.000 STD DEV 1.211
( *URiOSIS -1.537 SKEWNESS 0.254

114/NIMUM 1.000 MAXIMUM 4.000

( VALID CASES 78 MISSING CASES 5

1.

NECIAN 2.1i6
VARIANCE 1.466
RANGE 3.000

7e,'61-e 2L Histogram of number of full time teaching
faculty in the sciences employed during
the 1978-79 academic year in 78 minority
hIgher institutions.
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SFTL7S FACULTY P1 SCiENCE 78 -79

T

COUF

ii***************************
0-10

30)

w************** ( 14)
I 11-20
I

3. ******************* 18)
I 21-50

I

4, *.************** ( 15)

999.
(MISSING)

I 50

******* ( 6)
I

I

I I I I
0 10 20 30
FREQUENCY

AN 2.234 STD ERR 0.133
Ot 1.000 STD DEV 1.169

KURTOSIS -10429 SKEWNESS 0.290
*INVIIIUm 1.000 MAXIMUM 4.000

VAUD CASES 77 MISSING CASES 6

40 50

NECIAN 2.107
VARIANCE 1.366
RANGE 3.000

Table 22. Histogram of number of full time equivalent
faculty in the sciences employed during the
1978-79 academic year in 77 minority higher
education institutions.
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SCIENCE ASSOCIATE DEGREES 74 -79

I
*******************#******

- - -

I 0..50
I

I

2. ***** ( 4)
I 51 -100

3. ******* ( 6)
I 101 -250
I

I

4. **** ( 3)
I 251 -500
I

I

6. **** (

> 1000
I

25)

I

999, *********************************t4******** ( 42)
;(MISSING) I

I
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FREQUENCY

I

20
I I I

30 40 50

MEAN t4976 STD ERR 0.236 FEC/AN 1.320
MOOt. STD DEV 1.508 VARIANCE 2.274
KURTOSIS SKEWNESS' 1.560 RANGE 5.000
{MINIMUM 1 MAXIMUM 6.000

YALtD CASES 41 MISSING CASES 42

Table 23. Distribution of number of associate degrees in a
-ii:A.ence field awarded during the academic years
1973-74 to 1978-79 by 41 minority higher educa-
tion institutions.
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Table 24.

( 41)
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Distribution of numr of bachelor degrees in a
science field awarded during the academic years
1973-74 to 1978-79 by 42 minority higher educa-
tion institutions.
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in a science field, seven institutions awarded more than 100 during the five-

academic-year span (Table 25). However, six such institutions awarded no more

than 50 masters degrees in the sciences during the same time period. From the

data shown in Table 26, it appears that minority higher education institutions

awarded very few doctorates in science fields during the five years 1973-74

through 1978-79. One academic vice president or dean reported that somewhere

between 26 and 50 doctorates were awarded over the period, and six others

reported that no more than 10 doctorates were awarded. When considering the

data in Tables 23 through 26, the reader should keep in mind the numbers of

institutions that award degrees at the various levels (Table 14). These

figures acmuut for the large numbers of institutions classified in the

"Missing" category.

In addition to the traditional degrees just discussed, academic vice

presidents or deans were given the opportunity to report the numbers of "other

science degrees or certificates" awarded oy their institutions during the five

academic years 1973-74 through 1978-79. Responses included nine who reported

awarding bete -e7 zero and 50 "other science degrees, level not specified," one

who reported awarding between zero and 50 business administration or nursing

certificates, and one who reported awarding between 251 and 500 such certifi-

cates; two who reported awarding between 51 and 100 "other science certficates;"

and two who reported awarding "health services certificates," one in the zero-

to-50 category and one in the over-1000 category.

D. Racial and National Ori in Con.ositions of the Institutions

The racial and national origin compositions of 82 minority higher education

institutions, as reported by academic vice presidents or deans, are shown in

Tables 27 through 33. Although nearly one-fourth of these institutions reported

having no black students enrolled, it is clear that blacks compose the largest

9 ;
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FREQUENCY

I
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MEAN 3.313 STD ERP 0.472 NECIAN 4.000
POOL 5.000 STD DEV 1.887 VARIANCE 70565.
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[0.71N4MUM 0.0 MAXIMUM 5.000
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.Table .Distribution of number of masters degrees in a
science field awarded during the academic years
1973-74 to 1978-79 by 16 minority higher educe-
ticn institutions.
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STD DEV 0.835 VARIANCE 0.696
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pl.1. 30 CASES 8 MISSING CASES 75

Table 26. Distribution of number of doctoral degrees in a
science field awarded during the academic years
1973-74 to 1978779 by 8 minority higher education
institutions.
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!PEMtil. PERCENT BLACK STUDENTS

CLM
PCT CODE FREQ

ADJ
PCT

AD.:

FRED PCTCODE
ADJ

FREQ PCT
CLM
PCT CCCE

CUP
PCT

0. 20 24 24 53. 1 1 41 86. 1 1 59
1. 4 5 29 54. 2 2 44 87.

.
1 1 60

4. 1 1 -10 ---56.------1---1--T5 50. ------5 -6- 66
9. 1 1 32 57. 1 1 46 91. 1 1 67

24. 1 1 33 56. 1 1 48 92. 2 2 70
50-.

38.
1

1

I
1

-34-

35

60

69,
---5.

1 1

-52
54

9-E.
96.

if- ----..

2 2

--74
77

40. 1 1 37 75. 1 1 55 9E. 7 9 85
47. 2 2 39 77. ---1-----1 56 9S. --IF-13 '99
51. 1 1 40 78, 1 1 57 100, 1 1 100

MISSTNG CAT A
CODE FREQ CODE F EQ CCCE FRED

919. 1

Table 27. Distribution of percent black
enrollment at 82 minority higher
ediliatiOn institutions, Spring,
1979.
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PERHISP PERCENT HISPANIC STUDENTS

11
CODE

ADJ
FREO PCT

CUM
PCT CODE FREO

ADJ CUP
PCT PCT COCE FRED

AIL.;

PCT
CUM
PCT

O. 41 50 50 10. 1 1 82 81. 1 1 90
1. 15 18 68 11. 1 1 83 87. 2 2 93
2. a le 72 20. 1 1. -24 98. 1 1 -94

3. 2 2 . . 21. 1 1 85' 9S. 3 4 38
4. 1 1 76 37. 1 1 87 100. 2 2 100

6. 2 2 80 58. 1 1 89

M/SSING DATA
CODE FREG CODE FRED CCCE FRED

9V9. 1

Table 28. Distribution of 1
at 82 minority hi,
Spring, 1979.

r lispanic enrollment
Aucation institutions,
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r.FIERAMIN PERCENT AMERIND STUDENTS

ABSOLUTE.
RELATIVE ADJUSTED CUP

FREC FREQ FREC
(PCI) -tPCT ) -"IPCTFREC

0, 59 71.1 72.0 72.0

1. 13 15.7 15.9

_

87.8

1;2 ----89.0
-4. g-- ----1;2-

70. 1 1.2 1.2 90.2

86. 1 1.2 1.2 91.5

-90-,.-------1--- -1-a ---92,-7-1-v2-----

95. 2 2.4 2,4 95.1

98, 1 1.2 1.2 96.3

100. ---3w6-- ----34/----110,03

999. 1 1.2 MISSING 100.0
Mesmmb. ano OP ...111M

TOTAL 83 100.0 100,0

Table 29. Distribution of percent American Indian
enrollment at 82 minority, higher education
institutions, -Spring, 71979.
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iPERtSK PERCENT ESK1M0 STUDENTS

ABSOLUTE

77

RELATIVE
FRED
CPCIT

92.8

ADJUSTED
FRED
TPCTY

93.9

CUP
FREG
UPCT1

93.9

xwm-sonr-LABEL cOCE----FREG

0.

1, 1 1.2 1.2 95.1

2.4 97;6- ----34
2

80. 1 1.2 1.2 98.8

90. 1 1.2 1.2 100.0

t.2 MISSING -100.0-999, 1-

TOTAL 83 100.0 100.0

Table 30. Distribution of percent EtAkino enrollment at
82 minority fiiifier education institutions,
Spring, 1979.
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Only one institution reported more than a majority of its enrollment to

be composed of Asian students (an enrollment of 85 percent -- see Table 31).

However, 25 more institutions, more than 30 percent of the 82, reported having

some enrollment of Asian students, ranging from one percent (nine institutions)

to 20 percent. These data suggest a relatively small number of Asian students

enrolled in minority higher education institutions, buy a fairly wide distri-

bution of students from this national origin group among these institutions.

Like Eskimo students, Alaskan Indian students are not enrolled in almost

94 percent of the 82 reporting minority institutions. Only one institution

reported an enrollment of 20 percent Alaskan Indian students, and four more

reported enrollments between one and four percent (Table 32). It is clear that

this minority group makes up a very small part of the enrollment of these 82

minority higher education institutions.

Academic vice presidents or deans were given the opportunity to report

the enrollment of members of "other minority groups" among their student bodies,

and such reports were Abundant. In nearly 83 percent of the institutions, the

enrollment was composed of at least one percent of students from "other minority

groups." However, other groups made up a large part of the student body in only

a few of the reporting institutions. Data in Table 33 indicate that "other

minority groups" composed a majority of the student body in only three insti-

tutions, and virtually the entire student body in two of these. A majority of

the institutions reported no more than five percent of their students as members

of "other minority groups." Sixteen institutions (just under 20 percent)

reported between one-fourth and one-half of their students to be members of

"other minority groups."
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PEHASIA PERCENT ASIAN STUDENTS

TATLGOlit LA Zt. CODE
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--FREQ.

RELATIVE
FREQ

-(PCT)

ADJUSTED
FREQ
(FCT)

CUN
FREG
(FCT)

0. 56 67.5 68.3 68.3

1. 9 10.8 11.0 79.3

2. -6 7.3 86.6

3. 1 1.2 1.2 17,P

5. 3 3.6 3.7 ql.

6. --1 1.2 1.2 92.7

9. 1 1.2 1.2 93.9

10. 2 2.4 2.4 96.3

114 1 1.2 1.2 97.6

20. 1 1.2 1.2 98.e

85. 1 1.2 1.2 100.0

999. 1 1.2 KISSING 100.0

TCTAL 83 100.0 100.0

Table 31. Distribution of percent Asian enrollment at
82 minority higher education institutions,
Spring, 1979.
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PEKALIND PERCENT ALASKAN INDIAN STUD

L___

iCATLGORY tagEL--- CODE
ARSOLUTE

'--fREG

RELATIVE
FRED
1PCT)

,ADJUSTED
FRED
(FCT)

CUP
FREC
CFCT)

O. 77 92.8 93.9 93.9

10 1 1.2 1.2 95.1

2. '2 2.4 2.4 97.6

4, 1 1.2 1.2 88.8

20. 1 1.2 1.2 100.0

-1.2 -PISSING 110.0999.-,------1

TOTAL 83 100.0 100.0

Table 32. Distribution of percent Alaskan Indian
enrollment at 82- minority higher education
institutions, Spring, 1979.
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10 CODE
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O.
1.

----2---

3.
4,
5..

6.
8.

-9.
10.
11.

-----13.

CODE

1-iLt UtANb LKLAILU 00/25/ri PAGE 47

PERCENT OTHER MINORITY 1

AD, CUP
PCT PCT

ADJ.
FREQ PCT

CUM
PCT CODE

ADJ CL
FREQ PCT PDT COCE FRED

14 17 17 14. 2 2 67 36. 1 1 8314 17 34 17. 1 1 68 38. 1 1 84
44 39 -18. ------I- -1 -70 -31. 2 --2 87---- -- -1
1 1 40 19. 1 1 71 40, 2 2 89
4 5 45 20. 2 2 73 41. 1 1 90

-5 50 21. .1 1 74 42. 2 2 93
1 1 51 23. 1 1 76 46. 1 1 94
2 2 54 24. 1 1 77 49. 2 2 96
1 1 15 30. -1 .1 -78 ----12. 1 -1 98
3 4
3 4

59 32.
62 33.

1
1

1
1

79
eo 100.

1

1

1

1

99
100

2 2 65 35. --1 --1 -92

MISS A
FRED CODE FRED COCE FRED

1

Table 33. Distribution of percent "other minority"
enrollment at 82 minority higher education
institutions, Spring, 1979.
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II. Present Academic Computing Status

Directors of academic computing centers were asked to provide information

on the present status of academic computing at their institutions. More speci-

fically, they were asked whether their institutions provide access to computers

for academic use, where those computers were located, and how many computers

were available to faculty and students in their institutions. They were also

asked what kinds of computers were used by their institutions, and to provide

manufacturers' names and model numbers. Additional questions covered the

availability and numbers of input/output devices, card processing devices,

computer languages and packaged ptugrams, and computing personnel. Finally,

computing center directors were asked to provide data on the costs of operating

their computing centers.

Heads of science departments and directors of academic computing centers

were asked about the computing capabilities of students and faculty, the extent

to which faculty and students used academic computing facilities, and the kinds

of computing tasks faculty and students pursued. Presidents or chancellors,

deans or academic vice- presidents and science department heads were as: about

attitudes toward academic computing at their institutions.

Responses to these various questions are summarized and discussed in this

section. Eight subsections are devoted to information on Hardware and Equipment,

Computing Software, Computing Personnel, Dollar Investment in Computing, Extent

of Computer Use, Types of Student and Faculty Use of Computing, and Attitudes

Toward Academic Computing, respectively.

A. Hardware and Equipment

Fifty-five directors of academic computing centers returned questionnaires

on the present status of academic computing at minority higher education insti-

tutions. Eighty percent of computing directors reported that computers were

1 03
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available at their institutions for academic computing use. In addition, 84

percent of 83 responding deans or academic vice-presidents and 74 percent of

178 responding science department heads reported that their institutions pro-

vide access to academic computing facilities (See Table 34).

Arrangements for access to computers differed widely among responding

institutions. Just over half (53 %) of directors of academic computing centers

whose institutions provide access to computers reported that their institutions

use one ormore centrally located computers; slightly over one-third (38%)

reported that their institutions use a combination of centrally- located

computers and personal computers, and the remaining 9 percent reported that only

personal computers are available at their institutions. Where the computers

used are centrally located, somewhat more than half (56%) of computing directors

reported that their central computers are located on campus. About 28 percent

of computing directors reported that their central computers are located

elsewhere, and about 16 percent reported that their institutions have access

to computers located off campus in addition to computing centers on campus.

Frequency distributions for responses to these questions are presented in

Tables 35 and 36.

A list of the locations of off-campus computing equipment used by minority

institutions is given in Table 37. The largest number of computing directors

whose institutions use off- campus computers reported access to computers

located at the main office of a computer network (46%). Other non-commercial

institutions, such as other universities, rank second as the location of off-

campus computing centers. Onecomputing center director reports use of

computers at both kinds of locations.

The kinds of computers to which computing directors reported access

ragged from micro computers to very large central units, and the numbers of
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Type of Respondent Institution has Access to a Computer
for Academic Purposes. Number (and
percent) responding "yes"

Academic Vice-President
or Dean

Science Departuent Head

Computer Center Director

70 (84)

131 (74)

44 (80)

Table 34. Number and (percent) of 83 deans or academic vice
presidents, 178 heads of science departments and 55
directors of academic computing centers in minority
higher education institutions reporting that their
institutions provide access to computers. Data
collected April, 1979.
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!CENCOMP USE OF CENTRAL OR PERSCNAL ACAD COMPUTER

RELATIVE
FRED

ADJUSTED
FRED
1-PCT I

CUM
FREG
tPCT)-

p
F8A-TLERIRY -t

ABSOLUTE
it C-ODE

iCENIRAL 1. 24 43.6 53.3 53.3

PERSONAL 2. 4 7.3 8.9 62.2

30:9. 37.8 100.0
ree3TH 3. 17 .

999. 10 18.2 MISSING 100.0

TCTAL CQ 100.0 100.0

Table 35. Distribution of responses of 55 directors of academic
-computing-centere in.mdnority higher education insti-
tutions reporting kinds of computers used by their
institutions. Data collected April, 1979.
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-!CENLAM CENTRAL ACAC COMPUTER LOCATEC ON CAMPUS

CUN
FRECABSOLUTE

RELATIVE
FRED

ADJUSTED
FRE()

re-A4L60RY±AsE-L---- -CODE ---PREC tPCT) (PCT) (PCT)--

inS 1. 24 43.6 55.8 55.8

NO 2. 12 21.8 27.9 83.7

it-I:FM-ION -AND -ef F --7--- -1-20 --1t.3 100.0

999, 12 21.8 MISSING 100.0
a. AD

TOTAL == 100.0 100.0

Table 36. Distribution of responses of 55 directors of academic
--computing-centers in minority higher education insti-
tutions reporting whether computers used by their
institutions are located on or off campus, or both.

--bata collected April, ±979.
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Location of Computer Number (and percent) of Institutions

Commercial Data Processing
Company 1 (5)* .

Hain Office of Computer
Network 10 (46)

Other Non-Cammer
Institution 7 (32)

Main Office. of Computer
Network and Other Non-
Commercial institution 1 (5)

Commercial Data Processing
Company and Other Non
Commercial Institution 1 (5)

Tribal Office 1 (5)

Other (not specified) 1 (5)

Table 37. Distribution of responses of 55 directors of academic
computing centers in minority higher education insti-
tutions reporting whether computers used by their
institutions are located on or off campus, or both.
Data collected April, 1979.

* Percent (rounded) or computing center directors who report any use
of off-campus computers.
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each kind of computer available varied widely across institutions. A summary

of responses to questions regarding numbers of computers available is presented

in Table 38. Eightyone percent of computer center directors responding reported

that their institutions have access to at least one computer. One director

listed seven different units to which his or her institution has access, though

the majority reported having access to no more than three different computer

models. In general, the number of units of each model available is small, with

five computing center directors reporting between three and six units of a

given model, and six directors reporting two each of a given model.

Manufacturers of the computer named by computing directors as their

first computer are listed in Table 39; the model numbers are listed in Table

40. It can be seen from these lists and the distribution in Table 38 that

90% of the responding computing center directors have reported one large

computer unit as their first computer. Manufacturers and model numbers of

computers listed as the second through seventh model are given in Tables 41

and 52. Institutions which have access to a second, third and fourth com

puter have, in most cases, one unit of each of the kind listed, and it is most

likely to be a large unit.

The exceptions have already been noted: the one director who listed

five units of one model as the second computer, and four directors who report

that their institutions have two each of the model they list as their

institutions' second computers. Two of the responding computing directors,

having already listed other n'.dels as their institutions' first and second

computers, report that their institutions have three and four apiece of the

models they list as third computers. One, in an institution with access to
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at least five different kinds of computers, notes that his or her institution

has access to three units of the kind listed as the fifth unit.

Of.the 45 academic computing center directors who reported that their.

institutions have access to at least one computer, 40 percent reported only one

large unit or numerous units of the same micro computer model. Sixty percent

reported that their institutions have access to a second computer. Just under

one-third of computing center directors reported that their institutions have

access to at least three computers, and 15 percent reported having access to

at least four different computers. One director reported a sixth and seventh

model number.

Fifty-two different computer models were listed as being in use at

the minority institutions surveyed. Three manufacturers produced 56 percent

of the models used. IBM manufactured 29 percent of the model numbers listed.

DEC produced 17 percent, and Hewlett Packard manufactured 10 percent. Eighteen

other manufacturers accounted for the remaining 44 percent, with one or two

models each. No single model made by any manufacturer is in use at more than

two or three of the responding institutions.

Directors of academic computer centers were asked whether various input/

output devices were available to faculty or students at their institutions.

The majority of the computing directors whose institutions have access to

computers responded that their institutions make at least some input/output

equipment available to faculty and students for academic computing purposes.

A listing of input/output devices and the number and percent of academic

computing center directors who report the availability of these devices are

shown in Table 53. The devices reported to be available by most computing

center directors are line printers (86% reported having this device), card

readers (80%), teletypes or printing terminals (76%) and simple video display
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Number of
Computer
Units

(.'.

Number of Academic Computing Center Directors Reporting Given
Numbers of Computer Units as First through Seventh Computers

First
Computer

Second
Computer

Third
Computer

Fourth
Computer

Fifth
Computer

Sixth
Computer

Seventh
Computer

1 42 22 12 7 1 1 1

2 2

,

4

-

3
1 1

4

5 1

6 1

Table 38. Distribution of number of units of first through seventh
computers reported by 55 directors of academic computing
centers in minority higher education institutions. Data
collected April, 1979.
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ICOMMFH1 P'ANUFACTURER OF ACAD CCMPUTER-1

t.
GORY

r MDAHL

8

RELATIVE ADJLSTED CUM
A9SOLLTE FRED FREG FRED

-CODE -f-RE-12 -(PCT) (PCT)

2. 2 3.6 4,4 4.4
BUKHOUGH

/ENKA -C7EN

1CATAPOIN

DEC

feeN

FIP

5. 1 1.8 2.2 6.7

12, -1.e -2.2 e.9

13. 1 1.8 2.2 11.1

16. 11 20.0 24.4 35.6

18,- lit 2.2 -37.8

23. 1 2..e 2,2 40.0

28, 6 10.9 13.3

I

1BM
-36, I-6 29.1 35.6 .-e8.9

liJNIWIC 6A. 1 i.e 2.2 91.1
WANb 88. 1 1.8 2.2 93.3

92. 1 1.-e 2.2 95.6

I
:SEKVBUH 98, 1 1,8 2.2 97.8
UNKNOWN 99. 1 1.8 2.2 100.0

999. 10 18:-2 =ISS/NG 100.0

TOTAL 100.0 100.0

Table 39.. Distribution of nmmber_of_computers made_byygrious.manu-
facturers listed by 55 directors of academic computing
centers in minority higher education institutions as
their _first_ corlegter. Data collected April, 1979,
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Model Number, Academic Computer Number One

IBM SYS 3/10

IBM SYS 360/40

IBM SYS 360/50

IBM SYS 370/115

IBM SYS 370/135

IBM SYS 370/145

IBM SYS 370/148

IBM SYS 370/168

IBM 1130

IBM 3033

UNIVAC 9480

ECLIPSE C/300

DON 74

DEC 10

DEC 1090

DEC PDP -11.34

DEC PDP -11.40

DEC PDP -11.10

HP 2000 Access

HP 3000

HP 9845

HP 2100

WANG 2200

Burroughs 1860

(Intdata) 7932

AMDAHL 470.V.6

AMDAHL 470.V.5

DATAPOENT 2200

(Names missing)

Number of Computer Units

2

1

1

2

2

1

1

2

3

1

1

1

1

1

1

3

1

2

1

2

1

1

1

1

1

1

1

1

3

Table 40. Distribution of number of computers, by model,
listed by 55 directors of, academic computing
centers in minority higher education institutions
as their first computer. Data collected April,
1979.



C
08/3U/79 FILE COMPCENT CREATEC 08/30/79 PAGE 59

iCOMMFM2
T-1

MANUFACTURER OF ACAD COMPUTER -2

pi

[APPLE

CODE

1.

ABSOLUTE

1

CUC 7. 1

CATAPUTN----
t

iDEC 16. .5

' HP 28. 5

36. 8

JIADSHAK 55. 1

WANb 8R. 1

-92:inittirX 1

UNKNOWN 99. 3 -

999. 28

-Tara -11:5

RELATIVE
FREW

ADJUSTED
FREW
'(PCT)

CUM
FREC

-(PCT)

1.8 3.7 3.7

1.8 3.7 7.4

1.8 3.7 11.1

9.1 18.5 29.6

9.1 18.5 48.1

14.5 29.6 77.8

1.8 3.7 81.5

1.8 3.7 85.2

1.8 -3.7 88.9

5.5 11.1 100.0

50.9 - HISSING 100.0

-1000 -100.0

Table 41. Distribution of number of computers made by various
manufacturers listed by 55 directors of academic
computing centers in minority higher education
institutions as their_second computer. Data col-
lected April, 1979.



Model Number, Academic Computer Number Two Number of Computer Units

IBM SYS 370/158 2

IBM 1620 1

IBM 1130 2

IBM 3031 1

IBM 5100 1

DEC PDP-8E 2

DEC PDP-8C 1

DEC PDP-11.70 2

HP 2000 3

HP 2000 AccesS 1

HP Z11110 1

WANG 2200 1

CDC Cyber 73 1

Apple II 1

RadioShack T2S-80 1

BASIC 4 1

DATAPOINT 2200
1

XEROX 530 1

Table 42. Distribution of number of computers, by model,
listed by 55 directors of academic computing
centers in minority higher education institutions
as their second computer. Data collected April,
1979.
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F".
,

COMMFM5
'r; MANUFACTURER OF ACAD COMPUTER..3

11 RELATIVE ADJUSTED CUP
ABSOLUTE FREG FREQ FREG7tAlt,GURY-CABIEL--- COOK (PCT) (PCT) (PM--

AMUAHL

CEO

!IBM

NCR

11-AUHAK

SOL

TEkIRUNX

)--

2. 1 1.8 7.1 7.1.

16, 1 1.8 7.1 14.3

28.-- ----1 1.8 7.1 21.4

36. 6 10.9 42.9 64.3

4e. 1 1.8 7.1 71.4

55. 1 1.8 7.1 72,6

60. 1 1.8 7.1 85.7

64. 1 1.8 7.1 92.9

91, 1 1.8 7.1 lnila

999. 41 74.5 PISSING ino.o

TOTAL SG 100.0 100.0

Table 43. Distribution of number of computers made by various
manufacturers listed by 55 directors of academic
computing centers in minority high education insti-
tutions as their third computer. Data collected
April, 1979.

1
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1.-"fcommoL3

e;
L____

MODEL NO. ACAD COMPUTER-3

RELATIVE
ABSOLUTE FREG

"-CODE

ADJUSTED
FREG
TP CT )

CUP
FREG

re*T6OHY LAPEL P-CT -TP CT

IIBM SYS 370,148 25. 1 1.8 7.1 7.1

IBM SYS 370.168 28. 1 1.8 7.1

_--- .___

14.3

rIBM SYS-360.,---370 29. 1- ---1-.8 7.1 21.4

jBM11a0 32. 1 1.8 7.1 28.6

IBM0100 37. 2 3.6 14.3 42.9

7.1 -50.0
_ 79.- -----1---------kie

NCR 200 88. 1 1.8 7.1 57.1

TEKTH. 4051 92, 1 1.8 7.1 84.3

r*P--e-000-*COESS---- -96i---- ----I- --------1:8 -------/i1 ----71.4

XOS SIGMA 7 112. 1 1.8 7.1 78.6

AMDAHL 47001.6 126. 1 1.8 7.1 85.7

0*U-SHAAT-R-S=-8-0 _ 7:1- ---92.9.

SQL 2000 145.. 1 1.8 7.1 incl.°^-
UNKNOWN 999. 41 74.5 PISSING ino.v

T17TAL--- '15 ----100:0 -130.0

Table 44. Distribution of number of computers, by model,
listed by 55 directors of academic computing
centers in minority higher education institutions
as their third computer. Data collected April,
1979.

.________
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l'!COMMFK4 MANUFACTURER OF ACAD COMPUTER-4
-I

II, ABSOLUTE
RELFRAETQIVE ADJUSTED CUM

FRED FRED
rot-MG-CRT -L---AsEL.- CODE- FREG ----112CTT -----(PCT) (PUT--
LiAMDAHL

COC

Pm-
IIMSAI

RAUbHAK

!Mr

2..,, 1 1.8 14.3 14.3

7. 1 1.8

:::::

28.6

I.e 42.9--M. -1

37. 1 1.8 14.3 57.1

55. 1 1.8 14.3 71.4

3--;ff 135.7-62. 3 11.1.3

88. 1 1.8 14.3 100.0

999. 4A 87.3 MISSING 100.0

TOTAL 55 -100.0 100.0

Table 45. Distribution of number of computers made by various
manufacturers listed by 55 directors of academic
computing centers ip. minority higher education
institutions as their fourth computer. Data
collected April, 1979.
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' ICOMMOL4 MaCEL NO ACADEMIC COMPUTER-4

rCATESt7RrUre-EL------

'DEC PUP-11.35

CODE

83.

ABSOLLTE
FREC

1

RELATIVE
FREQ
(PCT)

1.8

ADJUSTED
FRED
(PCT)

16.7

OUP
FRED
(PCT)

16.7

' WANG2200 102, 1 1.8 16.7 33.3

RUHL -tF70W6
1

126; I -. ----1.8 16.7 50.0

1MSAI 8080 141. 1 1.8 16.7 66.7

RADSHAKTRS-60 142, 1 1.8 16.7 83.3

7sirrestSOU--- 147, ---1 1.8 16.7 100.0

UNKNOWN 999, 49 89.1 MISSING 100.0

TOTAL 55 100.0 100.0

Table 46. Distribution of number of computers, by model, listed
by 55 directors of academic computing centers -in minority
higher education institutions as their fourth computer.
Data collected April, 1979.

113
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')COMMFMb MANUFACTURER OF ACRD COMPUTER-5

-

10

rimTtsoftr-rAgm

AUSHAK

TEKIRUNX

ABSOLUTE
RELATIVE

FREG
(POT).

1.8

ADJUSTED
FREG
CFCT)

50.0

CUM
FREG
(PCTI--

50.0

1:011F----FREG

55. 1

64. 1 1.8 50.0 100.0

999. -56',4 -VISSIN6 -100453

TOTAL 55 100.0 100.0

Table 47. Distribution of number of computers made by various
manufacturers-lifted-by 55 directors of academic
computing centers in minority higher education
institutions as their fifth computer. Data col-
lected April,-1979.

o.
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COMMOL5 NOEL NO. COMPUTER -5

ADJUSTED CUN
FREQ FREG
(PCT) (PCT)

50.0 50.0

50.0 100.0

-MISSING ----100.0

100.0

TITESORY cAgru-------

TEKIR. 4051

ABSOLUTE
CODE --FREG

92. 1

142. 1

-9-49;--

ac

RELATIVE
FREI;

(130)

1.8

1.8

100.0

RADW1AKTRS-80

UNKNOWN

Table 48. Distribution of number of computers, by-model, listed
by.55 directors of academic computing centers in minority
higher education institutions as their fifth computer.
Data collected April, 1979.

_
.
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^!COMMFK6 MANUFACTURER OF ACAD COMPUTER-6

10

7C7rrEZORT-L-AarC

APPLE

ABSOLUTE
RELATIVE

FREQ.
ADJUSTED

FREQ
CUY

FREQCODE .FREQ (PCT -APCT) (PCT)

le
1 100.0 100.0

999.

TOTAL

54

-=g

98.2

100.0

MISSING

100.0

100.0

__Table 49. Distribution of number of .computers made by various
manufacturers listed by 55 directors of academic
computing centers in minority higher education
institutions as .their sixth computer,. Data
collected ApriL 1979.

19
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JCOMmOL6 PODEL NO. ACAD COMPUTER-6

rC-A-TSCRY -LABEL
I

LAPPLE II

UNKNOWN

ABSOLUTE
CODE --FRU!

140.

999. !4

-TOTAL

RELATIVE ADJUSTED CUP
FREE; FREA FREC
(PCT)- (PCT) (PCT)

100.0 100.01 . 1.8

98.2 HISSING 100.0

-5.5- 100.0 100,4

Table 50. .Distribution of number of -by-model; listed
by 55 directors of academic computing centers in minority
higher education institutions as their sixth computer.
Data collected April, 1979.
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'!COMMFM7 MANUFACTURER ACAD COMPUTER-7

rt-tat.STIRT LABEL-- CODE

37.

RELATIiE
ABSOLUTE FRED

(PET)

1 1.8

ADJUSTED
FRED
-(PCT)

CUP
FRED

100.0 100.0

999. 54 98.2 MISSING 100.0

TOTAL 100.0 100.0

--Table 51. Distribution of -number-of Computers made by various
manufacturers listed by 55 directors of academic
computing centers in minority higher education
institutions as their seventh computer. Data
collected April, 1979.

1"
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COMMOL7 MOM. NO ACAD COMPUTER-7

1rATEGORY-L-AT3TL------'

!IMSAI 8080

UNKNOWN

ABSOLUTE
CODE----FREG-

999. 54

-TOTAL --5.5

RELATIVE
FREQ

--(PCT)

1.8

98.2

100.0

ADJUSTED
FRED
(FCT)

CO'
FREG

100.0 100.0

KISSING 100.0

100.0

Table 52. Distribution of number of computers, by
listed by 55 directors of academic computing
centers in minority higher education institutions
as their seventh computer. Data collected
April, 1979.



-71-

terminals (76%). Just over half of the computing center directors (53%)

indicated that magnetic tape drive units are available, and just under half

(48%) reported that faculty and students at their institutions have access to

an on-line card punch. Punched paper tape readers or punches were reported to

be available by 36 percent of computing center directors. Less commonly

available equipment includes graphic video display terminals and on-line

plotters (Each reported to be available by 27% of computing center directors

in institutions that have computers), and optical character scanners (Available

in 21% of institutions that have access to a computer). Only one computing

center director reported that a disc storage unit can be used by faculty and

students at his or her institution, and one reported a Radio Shack unit

available.

Computer center directors reported large differences in the numbers of

input/output devices available at their institutions, as shown in Table 54.

Where card readers are available to faculty and/or students, 75 percent of the

computing directors reported that their institutions have only one card reader.

One computing center director reports that his or her institution has five

card readers. The largest differences occurred in the number of teletypes

reported to be available. Almost 60 percent of institutions which have tele-

types have no more than five units. Another 23 percent computer center

directors reported that their institutions have between six and ten teletypes.

One director indicated that his or her institution makes between 36 and 40

teletypes available to faculty and students, and one director reported between

51 and 55 teletypes.

With few exceptions, the number of units of each kind of input/output device

available at each institution is small. Ninety-four percent of computing center

directors reported that their institutions have only one or two card readers,
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Input/Output Device Available
for Academic Computing

Number and (percent*) of Computer
Center Directors Reporting Availa-
bility of Device

Card Reader 36 (80)

Punched Paper Tape Reader or
Punch 16 (36)

Teletype or Printing Terminal 34 (76)

Optical Character Scanner
(On-Line) 9 (21)

Line Printer 38 (86)

On-Line Card Punch 21 (48)

Magnetic Tape Drive 24 (53)

Simple Video-Display Terminal 34 (76)

Graphic VideoDisplay Terminal 12 (27)

On-Line Plotter 12 (27)

Disc Storage Unit 1 (2)

Radio Shack Unit 1 (2)

Table 53. Number and (percent) of 55 directors of academic
computing centers in minority higher education
centers reporting the availability of various
input/output devices for academic computing.
Data collected April, 1979.

* Percent (rounded) of directors of academic computing centers at
institutions that provide access to computers.
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education institutions. Data collected April, 1979.
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64 percent reported only one or two punched paper tape units, 94 percent

reported only one or two line printers, 70 percent reported only one or two

magnetic tape drive units, and 75 percent reported only one or two graphic

video display terminals. All computing center directors who reported that

their institutions have optical character scanners, card punches, plotters,

disc storage units and Radio shack units listed only one or two of each such

device. Teletypes and simple video display terminals are the only devices

available at minority institutions in large numbers. All the other input/

output devices were.reported to be available in quantities not exceeding ten

at responding minority institutions. Six computing center directors (11%)

reported more than ten teletypes, with 55 the largest number reported, and

nine (16%) reported more than ten simple CRTs, with 50 the largest number

reported at one institution.

Some institutions provide input/outpUt devices mainly for student use.

This information is presented in Tables 55 and 56. Academic computing center

directors reported that simple video display terminals are provided for stu-

dents at 62 percent of the institutions that have computing equipment. About

one-third of the institutions that reserve some simple CRT terminals for

students provide one or two units. Three computing center directors reported

between 15 and 18 simple video-display terminals available for student use,

and three reported between 20 and 24. Graphic video-display terminals are

less readily available, with 22 percent of computing center directors whose

institutions have computing equipment indicating that their institutions make

graphic CRTs available mainly for students. Three computing center directors

reported that their institutions have more than one graphic CRT terminal

mainly for student use. Only one computing center director reported as many

as.four graphic CRT terminals available mainly for student use. Teletypes or
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Type of Input/Output Device Number and (percent)* of Directors
Available Mainly for Student Use of Academic Computing Centers

Reporting Devices Available Mainly
for Student Use

Simple Video Display Terminal 28 (62)

Graphic Video Display Terminal 11 (26)

Teletype or Printing Terminal 33 (75)

Personal or Micro Computer 17 (39)

Table 55. Number and (percent) of 55 directors of academic computing
centers in minority higher education institutions reporting
various types of input/output devices available mainly for
student use. Data collected April, 1979.

* Percent (rounded) of directors of academic computing centers at
institutions that provide access to computers.
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Number of Computing Center Directors Reporting Numbers of
Various Input/Output Devices Available Mainly for Student Use

Number of Units
Available

Type of Device

Simple CRT Graphic CRT Teletype Personal or
Micro Computer

1

2

3

4

5

6

7

8

10

12

14

15

16

18

20

24

55

6

3

2

1

2

2

2

2

1

1

2

1

7

1

1

1

7

7

2

2

3

1

4

3

1

1

1

4

6

3

1

1

1

1

Table 56. Distribution of various input/output devices available
mainly for student use, as reported by 55 directors of
academic computing centers in minority higher education
institutions. Data collected April, 1979.
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printing terminals are most commonly available for student use, with 76 percent

of computing center directors reporting that their institutions provide them.

The number of teletypes varies widely. Forty-two percent of computing center

directors reporting that their institutions provide teletypes for student use

reported the availability of one or two units. More than half the responding

computing center directors (55 percent) indicated that their institutions have

no more than four teletypes for student use. Eighty-eight percent reported that

their institutions have ten or fewer teletypes for student use. One computing

center director reported that his or her institution has 55 teletypes for

students to use, the largest number- available by far, with the next highest

number being 14.

Personal or micro computers are available to students at about 39 percent

of institutions with access to computers. The number of personal or micro

computers available for student use is small; at 58 percent of institutions that

provide them only one or two are reported to be set aside for students. One

computing center director reported seven personal or micro computers available

to students at his or her institutions, the largest number listed.

Input/output devices were reported to be located on campus at 91 percent

of the institutions which have access to a computer for academic purposes. At

about one-third of these 45 campuses, there is only one location where faculty

or students can get information into or out of a computer. The remaining

two-thirds of computing center directors report their faculty and students can

go to two or more places on campus to use computer(s). This distribution is

shown in Table 57. Though one computing center director reported as many as

15 locations on campus where input/output devices could be used, most respondents

reported far fewer locations. Seventy-five percent reported one or two locations

on campus where faculty or students have access to input/output devices.
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Number of Campus Locations
of Input/Output Devices

Number and (percent)* of Directors of
Academic Computing Centers Reporting
Various Numbers of Locations.

1 15 (27)

2 10 (30)

3 7'(21)

4 2 (6)

5 1 (3)

6 2 (6)

9 1 (3)

15 1 (3)

Table 57. Distribution of number of campus locations of
input/output devices, as reported by 55 directors
of'academic computing centersin minority higher
education institutions. Data collected April, 1979.

* Percent (rounded) of directors of academic computing centers at
institutions that provide access to computers.
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Twenty -one percent repotted three locations.

Card processing devices were reported to be available to faculty or stu-

dents for academic computing at the majority of responding institutions. A

summary of this information is given in Tables 58 and 59. Keypunches were

reported to be available by 86 percent of computing directors at institutions

that have computers. The number of keypunches reported to be available varied

from only one apiece at two institutions, to 25 at one other institution. Two -

thirds of the computing center directOrs whose institutions have access to

keypunches indicated they have access to no more than five. Most of the

remaining computing center directors reported that their students and faculty

have access to ,-,etween six and 11 keypunches (approximately one-third of

institutions that have access to any keypunches). Card sorters were reported

to be accessible by not quite half (48%) of computing center directors. Those

computing center directors who reported the number of card sorters available

indicated that their institutions provide either one or two card sorters.

Interpreters were available to faculty or students at 39 percent of institutions

which provided access to a computer. The largest number of interpreters

reported to be available was three at one institution. Two other computing

center directors reported two apiece at their institutions, and the other

twelve directors indicated that their institutions provided only one apiece.

Off-line optical scanners were reported to be available at 14 percent of minority

insitutions which have access to a computer. One optical scanner was available

at each of the institutions reported to have any. One academic computing center

director reported that his or her institution provided access to three repro-

ducers, collators or accounting machines. No other computer center directors

reported access to these devices.

1
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Number (percent)* of Directors of
Centers ReportingAcademic Computing Academic Computing

Devices Available

Keypunch 38 (86)

Card Sorter 21 (48)

Interpreter' 17 (39)

Optical Scanner 6 (14)

Reproducer, collator or
Accounting Machine 1 (2)

Table 58. Number and (percent) or 55 directors of academic
computing centers in minority higher education
institutions, reporting various card processing
devices available for academic computing. Data
collected April, 1979.

* Percent (rounded) of directors of academic computing centers at
institutions that provide access to computers.
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Number and (percent)* of Directors of Academic Computer Centers Reporting
Numbers of Various Card Processing ttvices Available for Academic Computing

Type of Device

Number of

Devices

Keypunch Card Sorter Interpreter Off-Line

Optical Scanner

Reproducer, Collator

or Accounting Machine

1 2 (4)* 16 (30) 12 (22) 6 (11)

2 7 (13) 2 (4) 2 (4)

3 5 (9) 1 (2) 1 (2)

5 7 (13)

6 1 (2)

7 3 (6)

8 3 (6)

9 1 (2)

10 4 (7)

11 1 (2) ,

25 1 (2)

Table 59. Distribution of numbers of various card processing devices available for
academic computing, as reported by 55 directors of academic computing

centers in minority higher education institutions. Data collected
April, 1979.

* Percent (rounded) of directors of academic computing centers at institutions that provide
access to computers.
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Directors of academic computing centers reported that card processing

devices were located on- campus at 72 percent of the institutions which provided

access to a computer. Card processing devices are presumed to be located off-

campus at at least 16 percent of the remainder of the campuses, since they

reported some access to such equipment.

B. Computing Software

Academic computing center directors were asked which computer languages are

available to faculty and students for academic computing at their institutions.

Their responses are summarized in Table 60. The language most frequently

reported to be available is BASIC, with 92 percent of computing directors at

institutions which have access to computers reporting that BASIC is available

at their institutions. Between 60 and 80 percent of computing center directors

at institutions that have computers reported that FORTRAN, COBOL, RPG and

ASSEMBLER languages are available. Between 40 and 50 percent of minority

higher education institutions that have computer access are reported to have

PL/1 and APL available. Less than 20 percent of compUting directors indicated

that their institutions provide access to PASCAL and IDF, and less than 10

percent reported PILOT, SPL and COURSEWRITER. A number of other languages,

not specified, were reported to be available at about 13 percent of the

institutions that provide computer access.

Some packaged computer programs were reportedto be available at slightly

more than half the minority institutions included in this survey (See Table 61).

About 52 percent of computing center directors at institutions that have

computer access listed SPSS as being available for:academic computing at their

institutions. The BHD package was reported to be available at one-third of

minority higher education institutions that have access to a computer. Con-

versational SPSS and SSP were listed by 25 percent of computing center directors.
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Computer Language
Available for
Academic Computing

Number and Percent of Directors of Academic
Computing Centers Reporting Availability of
Computer Language

BASIC 41 (92)*

PASCAL 7 (17)

FORTRAN 36 (80)

PL/1 20 (48)

COBOL 35 (80)

APL 19 (44)

RPG 28 (62)

PILOT 3 (7)

IDF 6 (14)

COURSEWRITER 4 (9)

ASSEMBLER . 32 (73)

SPL 2 (4)

Others, not specified 7 (15)

Table 60. Number and (percent) of 55 directors of academic
computing centers in minority higher education
institutions reporting various computer languages
available at their institutions. Data collected
April, 1979.

* Percent (rounded) of directors of computing centers at institutions
that provide access to computers.
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Packaged Program Number and (percent)* of Directors of Aca-
demic Computer Centers Reporting Available.

SPSS 23 (52)

CONVERSATIONAL SPSS 11 (26)

3AS 9 (21)

RHO 14 (33)

SSP 11 (26)

OSIRIS 7 (17)

STP 1 (2.3)

COSAP or M SIC STAT 4 (7)

Locally made packages 4 (7)

Many Commercial packagm 1 (2)

Table 61. Number and (percent) of 55 directors of academic
computing centers in minority higher education
institutions reporting various packages computer
programs available at their institutions. Data
collected April, 1979.

* Percent (rounded) of directors of academic computing centers at
institutions that provide access to computers.
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About one-fifth of institutions which have access to computers were reported

to provide SAS and OSIRIS packages. Less than ten percent of computing

directors listed COSAP or MUSIC STAT and locally made packages. One director

noted simply that many packages are available.

C. Computing Personnel

Fifty -eight percent of responding directors of academic computing centers

reported that their institutions have an academic computing center or staff.

This information isTresented in Tables 62 and 63. The remaining 42 percent

of minority higher education institutions that have access to a computer

either employ computing personnel located elsewhere on campus, or consult

personnel not employed by their institution. Only 27 percent of the directors

of academic computing centers reported that they are employed at an academic

computing center, the remainder presumably being faculty assigned to academic

departments or administrative personnel. According to computing center

directors, only five institutions in this survey have full-time directors of

academic computer canters. Five others reported that they work half time.

The rest of the computing center directors who reported that they are employed

at a computer center located on campus, indicated that they work less than

half time at that job.

Professional programmers were reported to be employed at about 22 percent

of computing centers at responding institutions. Seven computing center

directors (16Z of those whose institutions have access to computers) indicated

that programmers are employed 40 or more hours per week at their institutions.

One center director reported that his or her institution employs two full-time

programmers, or their equivalent. Four institutions were reported to have a

programmer at work between 35 and 45 hours per week. Three other institutions

that have computing centers were reported to employ only part-time programmers.
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Professional keypunch operators were reported to be employed at computer

centers at approximately one-fourth of minority institutions that have access

to computers. Seven institutions were reported to employ keypunch operators

40 or more hours per week. One of those institutions was reported to have

three fulltime keypunch operators, or part-time keypunch operators working

enough hours to equal three worker-weeks. Two computing center directors

reported that their commuting centers employ two full-time keypunch operators

each (or the equivalent in part-time professional help). Professional keypunch

operators were reported to work half-time:or less at the remaining institutions

which have computing centers.

Professional computer operators were reported to be employed at about

29 percent of the institutions which have access to computers. One center

director reported that his or her center employs either three full-time pro-

fessional computer operators, or their equivalent in hours worked per week.

Two other computing center directors reported two full-time computer operators,

or their equivalent in part-time professional help. Approximately one-half

of the computer center directors who indicated that computer operators are

employed at their computing centers reported that their centers have one

full-time professional operator, or the equivalent. Professional computer

operators were reported to be employed part-time at the other institutions

Which have such employees.

Two computer center directors reported that their centers employ full-time

systems analysts, or part-time systems aislysts for a total of about 40 hours

per week. One institution employs one systems analyst a quarter-time.

User services staff personnel were reported to be professional workers at

20 percent of institutions which have access to computers. About half of those

institutions were reported to have professional user services staff on hand
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I
Nutber and (percent)* of Directors of Academic Computing Centers

Reporting that their Institutions Employ Professional Personnel, Faculty
and Students in Various Capacities at the Academic Computing Center

Position

Status of Personnel Filling Position

Professional Com
puting Center Staff

Faculty Students

Regular computing
center staff

26 (58)

Programmers 10 (18) 8 (15) 9 (16)

Keypunch Operators 11 (20) 1 (2) 7 (13)

Computer Operators 13 (24) (data ,

missing)
18 (33)

Systems Analyst 3 (6) 5 (10) 2 (4)

User Services Staff 9 (16) 4 (7) 9 (16)

Academic Computing Director 15 (27) 1 (2)

Terminal Operators 1 (2)

Other 1 (2) 2 (4)

Table 62. Number and (percent) of directors of academic computing
centers in minority higher education institutions
reporting various personnel employed at their academic
computing center. Data collected April, 1979.

* Percent (rounded) of directors of academic computing centers at
institutions that provide access to computers.
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Type of Professional Personnel Employed at the Computing Center

Programmers Keypunch

Operators

Computer

Operators

Systems User Services

Analysts Staff
Academic Computing

Director

Terminal

Operator

1
2

1 2 1 3 1

1
1

1 2 2 5

1 1 1

3 4 5 1 2

1 1 1 1

2

1 2 1

1

1

1 1 1

Table 63. Distribution of number of hours per week worked by various professional personnel at
academic computing centers, as reported by 55 directors of academic computing centers
in minority higher education institutions. Data collected April, 1979.
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30 to 40 hours per week. The other half were reported to employ such personnel

half-time or less.

One part-time terminal operator was reported to be employed at one of the

academic computing centers in our sample.

Students and/or faculty were reported to be employed at computing centers

in some capacity at about 40 percent of the institutions which have access to

computers. (See Tables 64 and 65.)

Approximately the same number (9 and 8, respectively) of computing direc-

tors reported that students and faculty are employed at a computing center as

programmers. The reported number of hours per week worked by students is

considerably larger than the number of hours per week worked by faculty. All

faculty at all institutions worked a total of 87 hours per week altogether.

total of about 300 hours per week was reported to be worked by all student

programmers at all institutions that responded. One computing center director

reported his or her center employs students as programmers approximately 100

hours per week. Another reported a total of 70 hours per week worked by

students as programmers at the computing center. No computing center was

reported to employ faculty members as programmers more than 30 hours per week,

and most of them were reported to use faculty programmers 5 hours a week or

less. No student programmers were reported to work less than 6 hours a week.

Students were reported to be employed as keypunch operators at about 15

percent of the institutions that have access to computers. One computing

center director reported his or her center uses student keypunch operators

100 hours per week. Three directors reported employing students as keypunch

operators between 30 and 45 hours per week. No other institution was reported

to employ students as keypunch operators at their computing center more than

20 hours per week. One faculty member was reported to work as a keypunch

16



Number of Directors of Academic Computing Centers Reporting the Employment ofStudents in Various Capacities at the Academic Computing Center, and the Total Hours
per week Worked by all Students at their Institution in each Employment Category

Total Hours
per Week

Capacity in which Students are Employed

Programmer& Keypunch
Operators

Computer
Operators

Systems Analysts User Services
Staff

Other

5 or less
1 1

6-10 3 3
__...

1 1
11-15 1 1

16-20 2 2 1 1
21-25

2

26-30 1 1 1 1
31-35

1

36-40 1 . 1

45
1 1 1

50
2 2

60
2 2

70 1

80

.;Y) 1 1...,,,

120
1

Table Distribution of number of hours per week worked by students in various
capacities at academic computing centers, as reported by 55 directors
of academic computing centers in minority higher education institutions.
Data collected April, 1979.
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Number of Directors of Academic Computing Centers Reporting the Employment of Faculty in
Various Capacities at the Academic Computing Center, and the Total Hours per

Week Worked by all Faculty in each Employment Category

Total Hours

per Week

Capacity in which Faculty are Employed

Center Director Programmer Keypunch

Operator

Computer

Operator

Systems Analyst User Services

Staff

5 or less 4 1

(data

missing) 3 1

5-10

15 1

20 2

30 1
1

40

1

Table 65. Distribution of number of hours per week worked by faculty in various
capacities at academic computing centers, reported by 55 directors of
academic computing centers at minority higher education institutions.

Data collected April, 1979.

149



-92-

operator at one institution for three hours per week.

Students were reported to work as computer operators at 40 percent of

institutions that have access to computers, (The percentage of on-campus

computing centers sat employ students as computer operators is 70 percent in

our sample.) Approximately half of academic centers were reported to employ

students as computer operators 30 hours a week or less. Two center directors

indicated that students are employed as computer operators a total of 60 hours

per week at their centers. Two additional directors indicated that their

centers employ students as computer operators a total of 50 hours a week each.

The data on faculty employed as computer operators are missing.

Computing center directors reported that faculty are employed as systems

analysts at 11 percent of institutions that have access to computers, and

students are systems analysts at about four percent of such institutions.

Neither faculty nor student systems analysts were reported to work more than

15 hours a week at any responding institution. Twenty percent of institutions

with access to a computer employ students as user services staff. Five compu,-

ting center directors noted that students are employed at their computer centers

as user services staff more than 40 hours per week. The other three reported

that students are employed in that capacity 30 hours a week or less. Five

center directors reported employing faculty as user services staff at the

computer center.

One computing center director reported that students work at the computer

center at his or her institution a total of 120 hours a week doing miscellaneous

computer center chores. One faculty member was reported to work part-time as

computing center director.

Professional computer personnel were reported to be employed on campus

but outside the central computing center at no more than ten percent of

institutions with access to a computer. (See Tables 66 and 67.) Two computing
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directors reported that programmers work outside the main computer center at

their institutions. One reported 40 hours per week of outside programmer time,

the other reported 5 hours a week or less. One computing center director

reported that keypunch operators are employed outside the central computing

facility at his or her institution, working a total of 40 hours per week.

Computer operators were reported to be employed outside the central computer

facility by four center directors. One of those directors reported outside

computing operators to be working the equivalent of four full-time worker-weeks.

One other reported two full-time worker-week equivalent computer operators

employed outside the main computer facility. One computing director reported

one full-time equivalent employee working as a computer operator outside the

main facility. The other computing center director reported that outside

computer operators work a total of 5 hours a week or less at his or her

institution. Two computing center directors reported the use of outside

systems analysts. The time was given for only one of those institutions,

10 hours a week or less. Two computing center directors reported the use of

outside user services staff, .ach of them noting the equivalent of one full-

time worker per week. Other professional computer personnel were reported by

one computing center director at one institution, the equivalent of one

full-time person per week.

D. Dollar Investment in Academic Coutin

Expenditures for hardware for academic computing did not account for

large portions of the 1977-78 budgets of most of the minority institutions

whose computing center directors responded to this survey. (See Table 68.)

Of those institutions which spent funds on hardware for academic computing

during 1977-78, 44 percent were reported to have spent under $10,000, not a

large amount given the cost of computing equipment. An additional 40 percent
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Professional Personnel Employed
Outside the Academic Computing

Center

Number and (percent)* of Directors
of Academic Computing Centers
Reporting the Employment of Pro-
fessional Personnel Outside the

Academic Computing Center

Programmer 2 (4)

Keypunch Operator 1 (2)

Computer Operator 4 (7)

Systems Analyst 2 0(4)

User Services Staff 4 (11)

Other Professional Personnel 1 (3)

Table 66.* Number and (percent) of 55 directors of academic
computing centers ia,minority higher education
institutions reportiig various professional per-
sonnel employed outside the main academic computing
center at their institutions. Data collected
April, 1979.

* Percent (rotuded) of directors of academic computing centers that
provide access to computers.
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Number of Directors of Academic Computing Centers Reporting Employment of Professional
Personnel in Various Capacities Outside the Academic Computing Center and the Total

Hours per Week Worked by All Professional Personnel in each Category

Hours
per Week

Type of Professional Personnel Employed Outside Academic Computing Center

Programmers Keypunch
Operators

Computer
Operators

Systems
Analysts

User Services
Staff

Other Staff

5 or less 1 1

10
1

20

25

30

35
1

40 1 1 1 1

60

80
1

168
1

Table 67. Distribution of number, of hours per week worked by various professional
computer personnel outside the main computing center, as reported by 55
directors of academic computing centers.in minority higher education
institutions. Data collected April, 1979.
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of minority institutions were reported to have spent between $10,001 and

$50,000. No computing director reported his or her institution spent over a

quarter of a million dollars for computing hardware during that fiscal year.

A few, approximately 9 percent, of computing directors indicated that their

institutions spent between $50,000 and $100,000 for hardware during the fiscal

year, and about 7 percent of computing center directors noted that their

institutions spent between $100,000 and $250,000. According to these figures,

88 percent of minority institutions spent less than $50,000 during fiscal

year 1977-78, and about 14 percent of minority institutions spent over $50,000,

but still less than $240,000 during that fiscal year. As in other computer-

generated tables in this study, "code 999" refers to missing data.

Expenditures for software for academic computing were also low during

fiscal year 1977-78, as summarized in Table 69. About 63'percent of institu-

tions with access to computers were reported to have spent $1,000 or less for

software. About 26 percent of institutions with computer access spent between

$1,000 and $5,000. Approximately 12 percent of computing center directors at

minority institutions reported that their institutions spent over $5,000 but

less than $10,000.

Telecommunications expenditures also tended toward the low end of the

scale at institutions in this sample, as shown in Table 70. About 68 percent

of responding computing directors indicated that their institutions spent

less than $2,500 for telecommunications during fiscal year 1977-78. Twenty

percent spent $2,500 to $5,000. Fewer institutions spent amounts larger than

$5,000. Three computing center directors noted that their institutions spent

between $5,000 and $10,060, and two directors indicated spending between

$10,000 and $25,000 for telecommunications that year.
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Maintenance costs were not uniformly low at minority institutions in this

sample during fiscal year 1977-78. (See Table 71.) About 38 percent of com-

puting directors noted that their institutions spent under $1,000. About

21 percent reported between $10,000 and $25,000 for maintenance. Seven percent

indicated that their institutions spent over $25,000. The remaining fourth

of responding computing directors noted between $2,500 and $10,000 for main-

tenance.

Personnel costs reflected the small numbers of professional personnel

employed, and the relatively small number of computing centers located on

campus, as shown in Table 72. About 61 percent of computing center directors

indicated that their institutions spent under $10',000 for personnel costs

during fiscal year 1977-78. About 14 percent noted between $10,000 end $25,000,

and an equal number between $25,000 and $50,000. About 9 percent reported

their institutions spending between $73,000 and $100,000. One computing

director indicated over $100,000 for personnel costs for academic computing

during fiscal year 1977-78.

One computing center director reported that his or her institution spent

funds for computing time fez ac,idemic computing, one reported expenditure of

funds for off-site computing time, and one reported expenditure of funds for

time sharing. The awunts were not reported.

Academic computing directors were asked to report how much their insti-

tutions had spent for, all computing costs, both academic end administrative,

during the five fiscal years, beginning in 1973 and ending in 1978. Rardware

costs for academic and administrative computing for five years were reported

to be under one million dollars at all of the institutions, with the median

expenditure in the $100,00 to $250,000 range, This distribution is presented

in Table 73. Academic computing costs were reported to account for amounts
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LPASHARD EXPENDITURE FOR

10,001. 50.000

1100.0V1250,0U0

ACAD COMP HARCWARE 77.-78

RELATIVE
FREQ
onn

36.4

ADJUSTED
FREQ
mc7).

44.4

CUP
FREG
UPCTI

44.4

ABSOLUTE
-cour

1.

-Firro

20

2. 18 32.7 40.0 84.4

3: -7.3 8.9 93.3

4. 3 5.5 6.7 100.0

999. 10 18.2 PISSING 100.0

TOTAL -101%0

Table 68. Distribution of expenditures for academic computer hardware
during the academic year.1977 -78, as reported by 55 directors
of academic computing centers in minority higher education
institutions. Data collected April, 1979.



08/SU/79 FILE - COMPCENT - CREATED 08/30/79 PAGE 99

I

ASSUF1 EXPENDITURE FOR ACAD COMP SOFTWARE 77-78

III RELATIVE ADJLSTED CUR'

ABSOLLIE FRED FRED FREC
-(PCT)

62.8

88.4

IcAirGuRT-UABEL

lin

, 19000w

CODE

1,

---FREO

27

----(7CTY-- ---('PCT)

49.1 62.8

1,0u1 - 5,000 2, 11 20.0 25,6

'17110U1 10,900 3. 5 9.1 11.6

999. 12 21.8 KISSING

TCTAL 55 100.0 100.0

Table 69. Distribution of expenditures for academic computer
software during academic year 1977-78, as reported
by 55 directors of academic computing centers in
minority higher education institutions. Data
collected April, 1979.
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fa -

AMT SPENT ON TELECOMMUNICATICNS 1977 -78

LABEL

2.530

2.51.11 5.000

7.0U1-i-10.0.00

40.U01 25,000

Table 70.

CODE

RELATIVE ADJUSTED CUM
ABSOLUTE FREQ FREQ FREE
-FRED (PCT) .--(pc7) (PCT)..

1. 28 50,9 68.3 68.3

2. 8 14.5 19.5 87.8

3
.

5.5 7.3 95.1

4, 2 3.6 4.9 100.0

999. 14 25.5 MISSING 100.0

TOTAL-- -!! -100,0 100.0

Distribution of expenditures for telecommunications for
academic computing during academic year 1977-78, as
reported by 55 directors of academic computing centers
in minority higher education institutions. Data
collected April, 1979.
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riA$MAIN
i AmT SPENT FCR MAINTENANCE 1977-78

.
ABSOLUTE

RELATIVE
FREArtrrtiSCRI-Virert-

tt:

-COM HILG (FCTJ

'l0 19000 1, 16 29.1

1,0u1 - 21500 2. 3 5,5

25-51J1-ar-51000 -3. ----14--- '7.3

i590U1 - 101000 4, 7 12.7

1091101 - 25,000 5, 9 16.4

7-24ziu00- 6. 5.-5

999, 13 23.6

TOTAL 5.5 100.0

I

ADJUSTED CUP
FREO FREG
UFCTT- (POT )

38.1 3e.1

7.1 45.2

9.5 54.8

16,7 71.4

92.921.4

7.1 100.0

MISSING 100.0

100.0

Table 71. Distribution of expenditures for maintenance of academic
computing during academic year-1977-78, as reported by 55
directors of academic computing centers in minority higher
education institutions. Data collected April, 1979.
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lASPLRS AMOUNT SPENT FOR PERSONNEL 77-78
.

RELATIVE ADJLSTED cUN
ABSOLUTE- FREE FRED FREC

IGATLGURT LABEL CODE -FRE6 '(FCT) 1PCT)

'0 1000U

' 10401 - 250000

125,001-- 50,6160-
-- _

inan - 100,000

> 100,000

_.

1. 27 49.1 61.4 61.4

2. 6 10.9 13.6 75.0

-1,--------6 710.9. 13.6 -8e.6

5. 4 7.3 9.1 97.7

6. 1 1.8 2.3 100.0

999.- --11 20:0 7WISSING 100.0

TOTAL 55 100.0 100.0

-Table 72. Distribution of expenditures for personnel for academic
computing during academic year 1977-78, as reported by
55 directors of academic computing centers in minority

--highea-education-inst-itetions.--Data-eollected April, .

1979.
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ranging from three percent to one hundred percent of all computing hardware

costs, with both mean and median amounts at forty percent. (See Table 74.)

Total software costs for the five fiscal years for both academic and

administrative computing were reported to vary from under $1,000 to over $50,000,

with the median in the $5,000 to $10,000 range. Only one computing center

director reported the expenditure of over $50,000 for software for the period,

and five reported expenditures under $1,000. The proportion of software

expenditures devoted to academic computing ranged from none to all, with a

mean of 33 percent and a median of 13 percent. Frequency distributions of

software expenditures and percent of software costs for academic computing

are presented in Tables 75 and 76. Two directors of academic computing

centers indicated that no money was spent at their institutions for packaged

programs or languages for academic computing. One noted that the only expen-

diture of funds for software at his or her institution was for academic use.

Administrative costs for computing software clearly were much larger than

academic costs at most of the reporting institutions.

Total costs of space and facilities for five years were reported to be

less than $1,000 at eight institutions, and between $100,000 and $500,000 at

one institution. The average reported expenditure for space and facilities

was in the $1,000 to $5,000 range. Tables 77 and 78 contain frequency dis-

tributions for space and facilities costs and the portion of those costs

devoted to academic computing. One computing center director reported that

no funds were spent for academic computing space and facilities at his or her

jnstitution, and one computing center director reported that all funds spent

for space and facilities were academic computing costs at his or her institur.

tion. In general, administrative computing costs for space and facilities

exceeded academic computing costs. Of computing directors reporting, most
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TOTAL COST HARDWARE ACAD a ACMIN 1973 -78

p
RELATIVE ADJUSTED CUP

ABSOLUTE FREO FREO FREC
1,GATr.60R1 LABE tOtTE --M EC (PCT) '(PCT) 1PCT)

to
10008

10,U01 58,000

050.801 - 100,001
:

[100.001..250,000

250.081..500,000

fra64=1"--;IV011i000

:DON'T KNOW

7

1. 2 3.6 4.4 .4.4

2, 4 7.3 8.9 13.3

-3.- 4 7.3 8.9 22.2

4. 1 20.0 24.4 46.7

5. 6 10.9 13.3 60.0

S. 7 -12.7- -1-5.6 --M6
8. 11 20.0 24.4 100.0

999. 10 18.2 MISSING 100.0

TOTAL-7---!5 -100.0 100.0

Table 73. Distribution of total expenditures for hardware for
.academic and.MminigrraPfve computing for academic
years 1973-74 through 1977-78, as reported by 55
directors of academic computing centers in minority
higher education institutions. Data collected
April, 1979.
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IPSHARU PERC HARDWARE TOTAL FOR ACM) COMP 7378

rCITTtSCR Y. -CAB Et

L

11

RELATIVE ADJUSTED CUM
ABSOLUTE FRED FREQ FRED

CODE (PCT) 1FCT ) PCT.)

3, 1 1.8 3.7 3.7

4, 1 1.8 3,7 7.4
_ ..

1.8 3.7 11.1

10, 3 5.5 11.1 22.2

15. 2 3.6 7,4 29.6

3,6 7,4 37.0

24, 1 1.8 3.7 40.7

30, 1 1.6 3.7 44.4

36. 1 --1 .8 3,7 48.1

40, 3 5.5 11.1 59.3

50. 3 . 5.5 11.1 70.4
_._

-T73 85.2

70, 1 1.8 3.7 88.9

90, 1 1.8 3.7 92.6

1130. ----2 --3.6 7.4 100.0

999. 28 50.9 MISSING 100.0

201,

TOTAL

- _

ag 100.0 100.0

Table 74. Distribution of percentages of total five-year
expenditures for hardware, accounted for by academic
computing, as reioriea by 55 directors of academic
computing centers in minority higher education
institutions. Data collected April, 1979.
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:ITSSUFF TOTAL COST SOFTWARE ACAD Z ACWIN 73-78

gATkGORY

M - 1.000
E

CODE

1.

1,001 . 5.000 2.

3,

4.

51001 ---------104-0 0

i10.001 - 25,000

250001 .. 50.000 5.

r>511-.-000 6.

CON T KNOW 7,

999,

TOTAL

RELATIVE ADJUSTED OUP/
ABSOLUTE FRED FRED FREG
-----PREG 1PCT) (PCT) (PCT)-----

5 . 9.1

8 14.5

-----7 12.7

4 7.3

e 10.9

1 1.8

14 25.5

10 18.2

11.1 11.1

17.8 28.9

15.6 44.4

8.9 53.3

13.3 66.7

2.2 68.9

31..1 100.0

HISSING 100.0

-400:0 -100.0

Talae 75. Distribution of total expenditures for software for
academic and administrative computing for academic
-years 1973-74 through 1977-78, as'-reported by 55
directors of academic computing centers in minority
higher education institutions. Data collected
April, 1979.



08/s0/79 FILE COMPCENT CREATED 08/30/79 PAGE 107

PsSuFt PERC SOFTWARE TOTAL FOR ACAD COMP 7378

ABSOLUTE'
RELATIVE
FREQ

ADJUSTED CUP
FRED FRED

---/PCT)-

9.1 9.1

E-L. CODE---FRfC

O. 2 .

tPCT)

3.6

2. 3 5.5 13.6 22.7

1 -1.8 4.5 27.3

10. 4 7.3 18.2 45.5

12, 1 1.8 4,5 50.0

1.8 4.5 -.54.5-30. -1

40. 2 3.6 9.1 63.6

50. 2 a.i 9.1 72.7

56. 1 1.8 4.5 77.!

60. 1 1.8 4.5 81.9

70. 1 1.8 4.5 86.4

80. 1 1.8 4.5 10.9

90, 1 1.8 4.5 95.5

100. 1 1.8 4.5 100.0

aa 60.0 lit/SSING 100.0999.--

TOTAL 55 100.0 100.0

Table 76. Distribution of percentages of total five-year
expenditures for-aoftware -accounted-for by 'academic
computing, as reported by directors of academic com-
puting centers in minority higher education

-institutions.--Data--eutletted



-108-

indicated that academic computing costs amounted to half or less than half of

all funds spent for space and facilities, with the median around 19 percent

and the mean around 26 percent.

One computing center director indicated that some funds were spent at his

or her institution for maintenance, and that about 20 percent of those funds

were allocated to academic computing costs, but did not report the amount.

Directors of academic computing centers reported that funds for academic

computing came from the institution, and from federal agencies, state agencies,

and other sources. The number and percent of academic computing directors

who indicated that their institutions received support from these sources are

summarized in Table 79. Institutional funds,for academic computing were

reported to be available at 55 percent of institutions that have computer

access. A distribution of the amountsof institutional funds available for

academic computing is shown in Table 80. Amounts obtained from their own

institutions for academic computing were reported by computing center directors

to range from $3,000 to $210,000, with the mean around $57,000 and the median

About $35,500.

The amount of federal funds reported to have been received for academic

computing ranged from none to about $330,000. About one-half of computing

center directors at institutions with computer access reported that their

institutions received federal funds for academic computing, in varying amounts,

with the reported mean about $42,000 and the reported median about $10,000 (at

all institutions in the survey, 42%). This distribution is summarized in

Table 81.

Approximately one -third of academic computing directors reported receiving

state funds for academic computing. Too few directors reported the amount of

state funds given them to draw any conclusions about the generosity of the

1S6
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COST SPACE 8 FAC ACAD 8 ADMI COMP 73-78

T-ATEGORT-CAffEL--

10 1.000

1.0u1 - 5.000

111Uri1 -.10,010

110,001 -50.001

500.101 -100,000

rrap.0u1-3000u0

DON'T KNCw

L__

S

RELATIVE ADJUSTED
ABSOLUTE FREG FRED

CODE ---FREC---- (PCT) (FCT)

CUM
FREC
(PCT)

1. 8 14.5 17.8 17.8

2. 3 5.5 6,7 24.4

3. 1 1.8 2.2 26.7

4. 5 9.1 11.1 37.8

5. 3 5.5 6.7 44.4

6. -1 1.8 2.2 46.7

8. 24 43.6 53.3 100.0

999, 10 18.2 HISSING 100.0

TOTAL .5 100.0 100.0

Table 77. Distribution of total expenditures for space and facilities for
academic and administrative computing during academic years
1973-74 through 1977-78, as reported by 55 directors of academic
computing centers in minority higher education institutions.
Data collected April, 1979.
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odPSSI-

ICATT.SORY--mretL

PERC SPACE 8 FAC FOR ACAD COMP

RELATIVE
ABSOLUTE FRED

ADJUSTED CUM
FREQ FRED

--TPCT) TFCT)CODE FREE CFC7).

O. 1 1.8 7.7 7.7

5. 3 5.5 23.1 30.8

-1-0. 2 -3.6 15.4 -46.2

20. 2 3.6 15.4 61.5

30. 1 1.8 7.7 69.2

-3:8 ----15.4 --84.6

50. 1 1.8 7.7 92.3

ion. 1 1.8 7.7 100.0

999. ---42------76.4 MISSING 100.0

TOTAL. CR... 100.0 100.0

Distribution of percentages. of total .five-year.expendituxes
for space and facilities accounted for by academic computing,
as reported by 55 directors of academic computing centers in
minority higher education .institutions. Data collected
April, 1979.
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Source of Support for
Academic Computing

Institutions

Federal

State

Other

Number and (Fel:cant)* of Directorg of Academic
Computing "eaters Reporting Receipt of Fuadg
for Acadeii. Computing from Various Sources

23 (42)

22 (40)

14 (26)

3 (6)

Table 79. Number and (percent) of 55 directors of academic
computer centers in minority higher education
institutions reporting various sources of support
for academic computing. Data collected April,
1979.

* Percent (rounded) of all directors of academic computing centers
who participated in this survey.
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IAMT1Ns AMT INSTITUTION FUNDS FOR ACAC COMF

...FCAlt-GURY -CODE
ABSOLUTE
--FREG-

RELATIVE
FREG
1FCT)

ADJUSTED
FRED
'OCT)

CUP
FREG
(FCT)

3000. 1 1.8 7.1 7.1

5000. 1 1.8 7.1 14.3

--61100.- -1.8.- 7.1 21.4

10000, 1 1.8 7.1 28.6

16000. 1 1.8 7.1 35.7

25000, 1 1.8 7.1 42.9

35000. 1 1.8 7.1 50.0

50000. 1 1.8 7,1 57.1

60000. 2 3.6 14.3 71.4

61975. 1 1.8 7,1 78.6

70000. 1 1,8 7,1 85.7

-180000. 1 1.8 '7.1 92.5

210000. 1 1.8 7.1 100.0

999. 41 74.5 NISSING 100.0

TOTAL -55 100.D 100.0

Table 80. Distribution of.amount of institutional funds provided for
academic computing, as reported by 55 directors of academic
computing centers in minority higher education institutions.
Data collected April, 1979.
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sources. The reported information is presented in Table 82.

Four academic computing directors reported receiving funds from other

sources, not named, for support of academic computing. The ones who listed

the amounts received indicated $2,000 and $20,000.

In some cases, the figures given for academic computing costs are estimates

made by directors of academic computing centers, not compilations. About two-

thirds of deans or academic vice presidents who reponded to this survey reported

that academic computing costs are not separated from other computing costs in

their budgets:

E. Student and Faculty Computing Capabilities

Science department heads were asked to assess the computing skills of

faculty in their departments, of students enrolled in their departments and

of students just entering their departments.

When asked what percent of currently enrolled students had no computing

skills, only five percent of science department heads reported that all of

their students were completely lacking in computer skills. Frequencies for

responses to this question are shown in Table 83. One-fourth of the responding

science department heads indicated that all of their students had at least

some computing skills. Responses of science department heads indicate that

about two-thirds of the students enrolled in their departments have at least

some computer skills.

Science department heads were asked what percent of students currently

enrolled in their departments have a general awareness of computers, not

necessarily direct use of computers, but knowledge about their uses. The

frequency distribution for the responses to this question are given in Table 84.

About a fifth of responding science department heads noted that none of their

students had any general knowledge about computers. One science department

171
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lAMT-EUS AMT FEDERAL FUNDS FOR ACAD CCNPUTIAG

OB-A44:641R Y -Ulla--

;

0. 2 3,6 12.5 12.5

2000. 1 1.8 6.3 18.8

2400, -1------- 1.8 le.a -25.0

i 10000. 5 9.1 31.3 56.3

2000n. 2 3.6 12.5 6P.E

54000.. -1 ---1.8 ------6.3 75.0

42000. 1 1.8 6.3 81.3

50000, 1 1.8 6.3 87.5

130000.- .-------1 -.1-68 6.3 -93.8

329262, 1 1.8 6.3 100.0

999, 39 70.9 mrssING 100.0

RELATIVE ADJLSTED CUN
ABSOLLTE FREQ FREQ FREG

CODE-- ----FREQ -(PCT) (PCT)

-TOTAL -100.0

'Table 81. Distribution of amount of federal ftn2ds provided
for academic computing, as reported by 55 directors
of academic computing centers in minority higher
education institutions. Data collected April, 1979.
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.AMTSTAS AMT STATE FUNDS FOR, ACADEMIC COMPUTING

ADJUSTED
PREP
(PCT)

'CUP
FREC
(PCT)M-ArtGURT-LaEt MIT

A3SOLUTE
---FREC

RELATIVE
FRED
(PCT)

15000. 1
....

1.8 25.0 25.0

30000. 1 1.8 25.0 50.0

50000. 1 1.8 25-.0. 75.0

30000. 1 1.8 25.0 100.0

999. 51 92.7 R/SSING 100.0

55 100.0 100.0TOTAL

Table 82. Distribution of amount of state funds provided for
academic computing, as reported by 55 directors of
academic computing centers in minority higher edu-
cation institutions. Data collected April, 1979.
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1OLUSKL1 PERC CURRENT STUD NO COMPUTER SKILLS

L__

ADJ CUM ADJ CUM ADJ CUM
CODE FRED PCT PCT CODE FRED PCT POT CCCE FRED PCT PCTn 0. 34

1. 1
2.
3. 1
5. 5

. 1
10. 6
15. 1
2 0 .-----10

COOL FRLQ

26 26 25. 5 4 51 700 3 2 76
1 27 30. 4 3 54 75. 3 2 78

29 -77.2 -333. 1 1 1.'5 -I 1 -15
1 29 35. 2 2 57 80. 7 5 84
4 33 40. 9 7 64 85. 6 F. 89

--1 744 -48--. -----tre .1 1-64 -----1 1--, c
5 39. 50. 8 6 71 90. 3 2 92
1 40 60. 3 2 73

'74
95. 4 3 95

-8 17 -100 . ------6----5 -100-63. -1 1

M / S S-1-N-G.'-.0 A T A
CODE FREC COCE FRED

Table 83. Distribution of percentages of currently enrolled
-studenti Who-hiiii-no 63MputeiSkills, as reported
by 178 heads of science departments in minority
higher education institutions. Data collected
April, 1979.
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head reported that all of his or her students had at least general awareness.

According to department heads, about 28 percent of all students enrolled in

their science departments are generally aware of the uses of computers.

When asked how many of their students had limited use skills, defined as

the ability to use others' programs but not to program themselves, science

department heads' answers ranged from none of their students to all of their

students. Their responses are shown in Table 85. Twenty percent of science

department heads indicated that none of their students possess computing limited

skills, three science department heads (2%) reported that all of their students

do. About half of science department heads indicated that ten percent or less

of their students possess limited computing skills.

Responses to the question of how many currently-enrolled science students

can program a computer ranged from none to all. One fourth of science depart-

ment heads reported that none of their students can program a computer. Five

(4%) indicated that all of their students have programming skills. The

frequency distribution of responses is given in Table 86. About half the

science department heads reported that six percent less of their students can

program.

New students were judged to be somewhat less knowledgable than currently-

enrolled students. Only 13 percent of science department heads reported that

none of their new students were totally lacking in computer skills, while 15

percent indicated that all their new students were totally lacking in computer

skills. Table 87 provides a frequency distribution of science department

heads' responses to the question of how many new students haVe no computer skills.

The percent of new students who are generally aware of computers was also

estimated by science department heads. About one-fifth of department heads

reported that none of their new students were at that skill level, and six

175
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1CLDbKL2 PERC CURRENT STUD GENL AWARE COMPUTERS

L___
ACJ CUM ADJ CLM AM; CUP

CODE FRED PCT PCT CODE FREQ PCT PCT COCE FREC PCI PCT

24 19 19 20. 12 9 55 6!. 1 1 88
1 1 19 25. 6 5 60 70. 1 1 85
3 2 -22 -----3-0;---- 7 6 7 ----74;-------/-----1 -/0
8 6 28 33. 1 1 67- 75. 3 2 92
1 1 29 35. 2 2 69 75. 2 2 94

-10-- ---37, 1 - 7 0 -3 --2 -162---2 -----t - e 0 ..
14 11 41 40. 9 7 77 85. 1 1 97
1 1 42 43. 1 1 78 90. 1 1 98

-I --R 3 1-5 -2 -79 -----91. ----1 -1 -982
3 2 45 50. 4 3 82 9!. 1 1 99
1 1 46. 60. 7 5 88 100.-- 1 1 ln

YISSING CAT A
COOL FfttQ -COLE --PPM-- ----CCLE --FRU;
9v9 49

. .

Tab le 154'. t rib uti on 'of currently. enrolled science students who have
general awareness of computers and uses of computers in society,
as reported by 178 heads of science departments in minority
-higher education inititiltions. 'Data -collected April, 1979.
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IOLUSKL3 PERC CURRENT. STUD LIMITED CONFUTER USE

1

410
CODE

r
1 O.
i 1.

--Z.
3.
4.

r-------t-.
7.
8.
-9.

COLE

ADJ
FREG PCT

CUM
PCT CODE

ADJ
FREG PCT

CUM
PCT CCCE

AD
FREG PCT

CLN
PCT

26 20 20 10. 17 13 57 33. 1 1 88
4 3 23 12.

-15.
2

----4-
2
-3

56 40. 1 1 89
1 I 24 El --A!. 1 -1 -so
2 2 26 19. 1 1 62' 50. 5 4 94
1 1 26 20. 18. 14 76 60. 3 2 96

---17 13 40 22. ----1 -1" --77 U. 1 1 97
2 2 41 25. 7 5 82 95. 1 1 se
1 1 42 29. 1 1 83 loc. 3 2 100
"2 2 43 30. ------6---5 NI

mrssiNs
FREG CODE FREG CCCE FREG

4v

)--

Table 85. Distribution of percentages of currently enrolled science
students who have limited personal skills in using computers,

-as reported by 178 heads-of "science' departments in minority
higher education institutions. Data collected April, 1979.
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IOLUSKL4 PERC CURRENT STUD WHO CAN PRCGRAP COMP

CODE
ACJ

FREG PCT
CUM
PCT CODE FREG

ADJ
PCT

CLP
PCT CCCE

AC, CUP
FREG PCT PCT

;

0. 34 26 26 10, 12 9 60 5C. 8 6 90
I. 3 2 29 15, 7 5 66 .1=

..... 1 1 91
-2, 4 75 32 20. r 71 -60, 2 2 92
3. 4 3 35 25. 6 5 76 67, 1 1 93
4, 1 1 36 30. 2 2 70 6P. 1 1 94
5. 18 14 50 33. .1 1 "79 -7E. 1 1 95
6, 1 1 50 34, 1 1 79 .80. 2 2 96
9. 1 1 51 40. 6 5 84 100. 5 4 100

CODE FREG

9V1. 49
_._ -_,------

MISSING .CATA
CODE FREG COCE FREG

Table 86. Distribution of percentaged of currently enrolled science
students who are able to program computers, as reported
by 178 heads of science departments in minority higher
education institutions.---Data collected April, 1979,
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1NEwsKL1

10
CODE

f"--
0.
2.
7.1.

10.
20.
-25.
50.
55,

----tit).-

FILE - SCIENCE(;

NO cOmPUTi:P

- CREATEC 08/25/79 PA'' 121

PERC NEW STUD SKILLS

ACJ CUM AIN CLV AC J CV,
FRED PCT PCT CODE FRE() PCT PCT CCCE FRE-=' f''cT PCT

_.

17 13 13 48,, 1 1 39 8E e 1 1 e.E
2 2 15 50. 8 6 46 90, 13 10 75

-11 -69.--i-1 --46 -93, "-I 1 '76
4 3
8 6 24 70. 4 3 50 95. 6 5 80
7 6 30 75, 4 3 55 98. 1 1 81
6 5 35 77, -1-1 14 ---97, '3 2 83
2 2 36 79, 2 1 54 98. 2 2 85
1 1 37 80. 7 6 60 100. 19 15 100

-2 2 -39 -85. -----5 --4 84

cuUL FRED
MISSINM--CATA

CODE FRED CCCE

Table 87. Distribution of perceuLz....%,- newly enrolled science
students who have no cots. - skills, as reported by
178 beads of science departments in minority higher
education institutions.- -Data collected April, 1979.
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percent reported that all of theirs were. About half of science department

heads reported that 15 percent or fewer of their stv4ents poeseased only

general awareness of computers. This frequency distribution is presented in

Table 88.

Table 89 contains the frequency distribution of responses of science

department heads when asked how many of their new students possessed limited

computer skills. More than half reported that none of their new studentspos-

sessed computer limited skills. No science department head reported more than

40 percent of his or her students at this level of computing skill. About

half the department heads indicated that no more than one percent of their

students would be at.lc to use only prepared programs.

Percentages of new students able to program were also estimated by science

department heads. Their responses are summarized in Table 90. More than half

of science department heads reported that none of their incoming students could

program. One department head reported that all of his or her new students are

able to program.

Science department faculty skills were, of course, ranked higher than

those of science students. Sixty-three percent of science department heads

reported that their faculty members possessed at least some computer skills.

Only one department head reported that none of his or her colleagues possessed

computer skills. Three fourths science department heads reported that only

one-fifth or less of science faculty were completely lacking in skills. The

frequency distribution for responses to this question is given in Table 91.

The percentage of science faculty who were reported to he proficient in

computer programming exce:Ids the percentage who were rated as only "generally

aware" or of "limited skill." Tables 92, 93, and 94 contain summaries of

1S0
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V
FILE - SCIENCE° - CREATEC 08/25/79 PACE 123

6EWSKL2

CODE

PERC NEW STUD GENL AWARE OF COMPUTERS

AOJ CAM
FREC PCT PCT

0. 26 20 20
1. 3 . 2 23
2. 4 3 26
a. 2 2 28
4, 1 1 28

---5. ---7 -6 34
8. 1 1 35
9. 1 1 35

-----10 4, 15 12 -47
15. 3 2 50
20. 9 7 57

--CODE --FREO

51

ACJ CUM
CODE FREC FCT PCT CCCE FREC

30e 3 2 59 75. 2
33. 1 1 60 80. 2

1 61-----84.35.-- 1

40. 7 6 66 ee. 2
45. 1 1 67 87. 1
48. ------1--1 -68 ee. 1
50. 7 6 73 90. 3
60. 4 3 76 95. 4

--65. -----1-1 --77 ----ICC. 8
70. A; 3 80
74. 1 1 81

MISSING CATA
CODE --FRED CCCE "FREC

AD..; CUP

PCT PCT

2 83
2 84

2 97
1 87
1 88
2 91
3 94
6 100

able-88.. Distribution of peiCentaga--cif newly enrolled science students
who have general awareness of computers and uses of computers
in society, as reported by 178 heads of science departments in
-minority lighet eduCatiCiiiiistitutions: Data collected April,
1979.

Its
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.NEWSKL.3 PERC NEW STUD LIMITED COMPUTER USE-SKILL

RELATIVE ADJUSTED CUP
ABSOLUTE FREQ FRED FREG

rftit6OHY-ttEcE -COOE----fREG ----OCT) -(PCT) CPCT)

i

0. 53 29.8 41.7 41.7

10 13 7.3 10.2 52.0

,--- 2. 3 1.7 2.4 54.3

30 4 2.2 3.1 57.5

4. 3 1.7 2.4 59.8

5. -18 -10.1 14.2 74.0

8. 2 1.1 1.6 75.6

10. 13 7.3 10.2 85.9

13. 1. 0.6 0.8 86.6

15. 1 0.6 0.8 87.4

20. 5 2.8 3.9 91.3

12. 2 -0.6 -0.8 *92.1

25. 3 1.7 2.4 94.5

27. 1 0.6 0.8 95.3
_

30. -2 1.1 -1.6 96.5

40. 4 2.2 3.1 100.0

999. 51 28.7 PISSING 100.0

--1130.0 -100.0

'---TabIe --Dis'4'!.-,11.)kiciov. of p?reentakes -Of newly-enrolled science students
o 1.iLt personal skills in using computers, as reported

by 11.'0 hcadfi rzcience departments in minority higher educationintution. Data TriciLlieted. 'April, 1979.

82
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iNEWSKL4 PERC NEW STUD WHO CAN PROGRAM COMPUTER

.CATt.bORT -LABEL

RELATIVE ADJUSTED COI
A7S0LLTE FRED FREC

CODE FREO '(PCT) (PCT) (FCT)

O. 74 41.6

1. 13 7.3

2:- ----10 5.6

3. 1 0.6

5. 10 5.6

10. 10 5.6

15. 1 0.6

17. 1 0.6

20. 3, 1,7

25. 1 0.6

30. 1 0.6

.60. ------1 0.6

100. 1 0.6

999. 51 28.7

58.3 52.!

10.2 68.5

7.9 76.4

0.8 77.2

7.9 85.0

7.9 92.9

0.8 93.7

0.8 94.5

2.4 96.9

0.8 97.6

0.8 98.4

0.8 99.2

0.8 100.0

MISSING 100.0

TOTAL -112 100.0 100.0

Table 90. Distribution of percentages of newly enrolled science students
who are able to program computers, as reported by 178 heads of
science departments in minority higher education institutions.
Data collected April, 1979.

183



08/40/79 FILE SCIENCEO CREATEC 08/25/79 PAGE 126

1FACSK.4

,ft^:T-GUK

PER'T ''ACULTY NO COmPUTER SKILLS

RELATIVE ADJUSTED CUP/
ABSOLUTE FRIG FREQ FREG

-CODE TKEC -(PCT) (FCT) (PCT)--

a. 82 46.1. 62.6 62.6

2. 2 1.1 1.5 64.1

4 2.2 3.1 67.25,

9. 1 0.6 0,8 67.5

'10. 6 3.4 4.6 72.5

'20. 2.2' -3,1 75.6

25. 5 2.8 3,8 79.4.

28. 1 0.6 0,8 e0.2

'3 1:7 2.3 82.430.

35. 2 1.1 1.5 84.0

40. 3 1ci 2.3 88.=

-4:3 "6.1 92.4

75. 1 0,6 0.8 93.1

80. ° 2.8 3.8 96.9

11:5. 1.1 1,5 98.5

90. 1 0.6 0.8 95.2

100, 1 0.6 0.8 10040

999. -47 26.4 MISSING 100.0

TOTAL 178 100.0 100.0

Table 91__.__ Distribution of percentages of faculty in science departments
who have no computer skills, as reported by 178 heads of
science departments in minority higher education institutions.
Data collected April,. 1979,
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responses to requests for estimating percentages Of faculty whose skills are at

these three levels. About a fourth of responding science department heads re-

ported that nc :acuity in their department could be described as generally aware

of the uses of computers, while one science department head placed all of his or

her facultY members in that category. About half of department heads noted that

no Mc, re than twenty percent of science faculty could be rated as generally aware

of the uses of computers. One-fifth of the science department heads reported

that none of their faculty possessed limited computing skills. About half of

department heads indicated that twenty percent or less of their faculty fit this

category. 1WO Percent reported that all of their faculty possessed at least

minimum 90,11.

Fifteen percent of responding science department heads reported that none

of the facultY me/Ethers in their departments could program a computer; 11

percent reported that all could. About half of responding department heads

reported that 25 Percent or fewer faculty members were able to program.

P. 111%2111------__R
cf com uter Use

Computing facilities were not reported to be available to faculty or

student!s s,.t about one_fcarth of the institutions whose science department

heads 0:,. niy.ectors of academic computing centers responded to this survey.

Fe. at many of the institutions in this sample apparently
.ult and students

do not atte017 t to tnlfill their educational or training objectives by the

use of comp titers. Cworpot6rs are available at a maximum of 84 percent of the

institutions in this
a5tYle.

Almost threL..- fonrths of science deportment heads reported that faculty

and/or students have access to computers at their institutions. Undergraduates

are reported to ha
access to computers by about two-thirds of science
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FILE - SCIENCEC - CREATED 08/25/79 PAGE 128

fACSKL2

CODE

PERC

PRE°

FACULTY GENL AWARE OF CCNPUTERS

ACJ CUM ADJ CUP
PCT PCT CODE FREQ PC.FICT CCCE

AO, CUP
FRED PCT PCT

0. 35 27 27 34. 1 1 66 61. 1 1 88
5. 4 3 30 35. 2 2 67 62. 1 1 89-6 ---1---1 -68 :65. 2 2 90

-10. 5- 34 38.
15. 4 3 37 40. 6 5 73 68. 1 1 9117. 1 1 38 45. 1 1 76 70. 4 3 94

13 -r0 --48 10.- ---8 --6' 79 ----t5.. '2 -2 -95
20.
Z5. 9 7 55 51. 1 1 80 eo. 3 2 9827. 2 2 56 54. 1 1 81 90. 1 1 98

1 '1 '57 15. -----2 "2 -82 -12. - 1 1 9929. .1 1 58 58. 1 1 83 100. 1 1 10060. 9 7 65 6a,, 5 4 87

MISS/NG CAT A
--FRLO CODE --FREQ COCE FREQ

9v9. 47

--Table"92.- "Distribution of percentages of faculty in science departments
who have general awareness of computers and uses of computers
in society, as reported by 178 heads of science departments in
minority higher educatibn Institutions.- 'Data collected April,
1979.
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,FACSKL3

11

PERC FACULTY LIMITED COMPUTER USE-SKILL

CODE FREQ
ADJ
PCT

CUM
PCT CODE

ADJ
FREQ FCT

CLM
PCT CCCE FRED PCT

CUN
PCT

0. 26 20 20 18. 1 1 46 40. 5 4 824. 2 2 21 19. 1 1 47 45. 1 1 83
-901----4 -25 50. -'9 1'. -20. X81410

7. 1 1 26 25. 13 10 70 57. 1 1 918. 1 1 27 27. 1 1 71 60. 5 4 5 9-10. -----T3 10 37 -28. -2 -2 73 67. 1 1 95.12. 1 1 37 30. 4 3 76 70. 2 2 9713, 1 1 38 33, J 2 77 75. 1 1 9815.-- ---8 -6 44 35. i 1 -78 -100. 3 2 10017. 1 1 45 37, 1 1 79

PISSING DATA
COOL FREQ CCDE FREQ CCCE FREC_ .

999. 47

Table 93. Disribution of percentages of faculty in science departments
who have limited personal skills in using; computers, as
repotted by 178 heada-OT-s-Ciiiiie-dePirtments-iniiinority
higher education institutions. Data collected April, 1979.
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JFAOSKL4 PERC FACULTY WHO CAN PROGRAM COMFUTLR

PAGE 130

ACJ CUM ADJ CUM AD,. CUR'CODE FREQ PCT PCT CODE FREQ PCT PCT CCCE FREG PCT FCT
_ ....

0. 19 15 15 20. 7 5 43 50. 10 8 761.
2.

3 2 17 22. 1 1 44 55. 1 1 -, i
--6C. -5 4 -Si.

1 1 1 8 -23. 1 1 44
3. 1 1 18 25. 15 13. 56 65. 1 1 825. 7 5 24 30. 8 .6 62 70. 3 2 84--iu. --10 8 31 33. 1 1 63 ec. 3 2 81512. 1 1 32 35. 1 1 63 85. 1 1 8713. 1 1 33 37. 1 1 64 87. 1 1 88

--1 1 34 40. ----4 --3 67 -90. 1 -1 89
14.
lb. 3 2 36 42. 1 1 68 95. 1 1 es16. 2 2 37 45. 1 1 69 100. 14 11 100

C0fIE-TREG

9V9. 47

MISSING CATA
-CODE -FREG CCCE FREG

-Table 94. 'Distribution of percentages-of-faculty in science departments
who are able to program computers, as reported by 178 heads of
science departments in minority higher-education institutions.

--Data collected April, -1979.-
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department heads and just over three-fourths of directors of academic computing

centers. Twenty-eight percent of science department heads and 22 percent of

directors of academic computing indicated that graduate students have access

to computers at their institutions, presumably because less than a third of

the institutions in this sample have graduate schools. Seventy percent of

science department heads reported that facul.t breve access to computers.

Table 95 contains a summary of reports on computer access by science depart-

ment heads and directors of academic computing centers.

Directors of academic computer centers were asked 'a estimate the number

of jobs students and faculty ran on computers at their institutions, and the

amount of computer time they used during fiscal year 1977-78.

About one-fourth of computer center directors at institutions that provide

access to computers reported that no batch jobs were run by undergraduates

during fiscal year 1977-78. Two computing center directors indicated that

undergraduates ran more than 25,000 batch jobs. About half the reporting

directors of academic computing centers reported that undergraduates ran 1,000

or more batch jobs during the year. Frequency distributions of estimates of

student use of computers by directors of academic computer centers are shown

in Tables 96 and 97.

Reported nurl!wrs of hours of interactive connect time does not quite

agree with repor,,,J. Viers of jobs run. Twenty-seven percent of computing

directors estimated that no jobs were run by undergraduates, but nineteen

percent estimated that no time was spent by undergraduates in ,,,puter inter-

active connect time. Between one-fifth and one-fourth of computing center

directors reported that no undergraduates at their institutions used computers.

Two computer center directors indicated that undergraduates at their institu-

tions used computers a great deal, reporting over 25,000 hours of interactive

139



ton Asked

Responses by

Science Department Heads
Responses by

Directors of Academic Computing

Humber (percent) Yes Number (percent) No Number (percent) Yes Number (percent) No

:ulty and/or Students

tccesa to computers? 131 (73.6) ' 47 (26.4) 44 (80) 11 (20)

lergraduates have

1 to computers? 119 (66.9) 13 (7.3) 43 (78) 12 (22)

duate Students have

to computers? 50 (28.i) 17 (9.6) 22 (40) 8 (15)

Table 95. Number and (percent) of 55 directors of academic computing centers and 178
heads of science departments in minority higher education institutions
reporting faculty or student access to computers. Data collected April,
1979.

c.)
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9. What computers does your institution use for academic purposes?

A.

B.

Manufacturer
Model No.

Number of units

C.

Manufacturer
Model No.

Number of units

D.

Manufacturer
Model No.

Number of units

E.

Manufacturer
Model No.

Number of units

T
.

Manufacturer
Model No.

Number of units

G.

Manufacturer
Model No.

Number of units

H.

Manufacturer

Don't know

Model No.
Number of units

10. Which of the following input or output devices are available to students or

faculty for academic computing at your institution? (Mark EACH option):

A. CARD READER

Yes If "Yes," how many?

No

B. PUNCHED PAPER TAPE READER OR PUNCH

Yes If "Yes," how many? How many of these are counted

No
in "C" below?

C. TELETYPE OR PRINTING TERMINAL

Yes If "Yes," how many?

No

D. OPTICAL CHARACTER SCANNER (ON LINE)

Yes If "Yes," how many?

No

E. LINE PRINTER

Yes If "Yes," how many?

No

F. ON-LINE CARD PUNCH

Yes If "Yes," how many?

No



10. (continued)

G. MAGNETIC TAPE'DRIVE

Yes If "Yes," how many?

No

H. VIDEO-DISPLAY (CRT) TERMINAL (simple, without graphics)

Yes If "Yes," how many?

No

I. GRAPHIC CRT TERMINAL

Yes If "Yes," how many?

No

J. ON-LINE PLOTTER (HARD COPY)

Yes If "Yes," how many?

No

K. OTHER (Specify:

How many?

11. Which of the following devices are available mainly for student use in
academic computing at your institution? (Mark EACH option):

A. VIDEO-DISPLAY (CRT) TERMINAL (simple, without graphics)

Yes If "Yes," how many?

No

B. GRAPHIC CRT TERMINAL

Yes If "Yes," how many?

No

C. TELETYPE OR PRINTING TERMINAL

Yes If "Yes," how many?

No

D. PERSONAL OR MICRO COMPUTER

Yes If "Yes," how many?

No

12. Are any computer input or output devices which are available for academic
computing located on your campus.?

Yes

No If you marked "No," please go to Question 14.

4



output devicesices available for academic computing located
one location on your campus?

If "Yes, how many locatioas,

5

14. Which Of 4,,
_irstiiutTZ
olowing

are available to students cr
facule av

z.c,:ssing.devic
academic computing? (Mark EACH option):Qtr

A.

B.

C.

Ns

b.1 R1

D. wfLY ,0T/CAL

If
1\1\

(S\,

E. ftR How many?
fq

devices which are available for

If "Yess4
how many?

-----------

If

If

how m 9
any'

''Yes ,11 how many?

SCAU%
"Yes,

how matey?

15. Are 411y, y LiceSS1ng
10Cateo 00 T41,,,caMPLIS?

Xey

Ta

. ,k
16. What corlIPY0 c 4009es are

for
abl e for use with the computers available

to stuent c\k1;jior
l'e avail

icor .acadeMic computing at Your institution?
Mark Oa \fop,'

A. 84,5C

B . Pe.,5041,,4

C. %OW'
D. PL/i.

E. 01z0301,

F. kw,

academic computing

G.

H.

3. %VP g
K. ltP131/5

1
L. 0 11

Yes

14-s

Yes

Yes

14s
14s
Yes

Yes

Yes

Yes

Yes

""''-..-"'"'

No

No

No

No

No

No

No

No

No

No

No

91J

Don't

Don't

Don't

Don't

Don't

Don't

Don.'t

Don't

Don't

Don't

Don't

know

know

know

know

know

know

know

know

know

know

know



17. What packaged computer programs are available to faculty or students for
academic computing at your institution: (Mark EACH option):

A. SPSS Yes 'No Don't know

B. CONVERSATIONAL SPSS Yes No Don't know

C. SAS Yes No Don't know

D. BMD Yes No Don't know

E. SSP Yes No Don't know
OSIRIS Yes No Don't know

G. OTHER (specify:

18. Does Your institution have an academic computer center or staff?

Yes No If you marked "No," go to Question 21.

19. Which of the following types of personnel are employed in acrldemic
computing (centrally) at your institution? (NOTE: Do NOT include
students or faculty members who may serve in these roles. Mark EACH'option):

A. PROGRAMMERS

Yeg If "Yes:'what is the total number of hours of work

No per week by all programmers?

B. KEYPUNCH OPERATORS

Yes If "Yes," what is the total number of hours of work(

No per week by all keypunch operators?

C. COMPUTER OPERATORS

Yes If "Yes," what is the total number of hours of work

No per week by all computer operators?

D. SYSTEMS ANALYSTS

Yes If "Yes," what is the total number of hours of work

No per week by all systems analysts?

E. USER SERVICES STAFF

Yes If "Yes," what is the total number of hours of work

No per week by all computer operators?

F. ACADEMIC COMPUTING DIRECTOR

Yes If "Yes," what is the total number of hours of work

No per week by the Academic Computing Director?

G. OTHER (Specify:

95



20. In which of the following jobs are students or faculty employed

in academic computing at your institution? (Mark EACH option):

A. PROGRAMMERS

1) STUDENTS

a. Yes If "Yes," what is the total number of hours

b. No per week for all student programmers?

2) FACULTY

a. Yes If "Yes," what is the total number of hours

b. No per week for all faculty programmers?

B. KEYPUNCH OPERATORS

1) STUDENTS

a. Yes If "Yes," what is the total number of hours

b. No per week for all student keypunchers?

2) FACULTY

a. Yes If "Yes," what is the total number of hours

b. No per week for all faculty keypunchers?

C. COMPUTER OPERATORS

1) STUDENTS

a. Yes If "Yes," what is the total number of hours

b. No per week for all student operators?

2) FACULTY

a. Yes If "Yes," what is the total number of hours

b. No per week for all faculty operators?

D. SYSTEMS ANALYSTS

1) STUDENTS

a. Yes If "Yes, what is the total number of hours

b. No per week for all student analysts?

2) FACULTY

a. Yes If "Yes," what is the total number of hours

b. No per week for all faculty analysts?



20. (continued)

E. USER SERVICES STAFF

1) STUDENTS

a. Yea If "Yes," what is the total number of hours
b. No per week for all student U.S.S.?

2) FACULTY

a. Yes If "Yes," what is the total number of hours
b. No per week for all faculty U.S.S.?

F. OTHER (Specify:

1) STUDENTS

a. Yes If "Yes," what is the total number of hours
b. No per week for all students in "other"?

2) FACULTY

a.

b.

Yes If "Yes," what is the total number of hours
No per week for all faculty in "other"?

8

21. Which of the following types of professional computer personnel are employedfor academic computing purposes, OUTSIDE the central academic computing inyour institution; e.g., in an academic department?
(Mark EACH option):

A. PROGRAMMERS

Yes If "Yes," what' is the total number of hours worked per
No week by all such programmers?

B. KEYPUNCH OPERATORS

Yes If "Yes," what is the total number of hours worked per
No week by all such keypunch operators?

C. COMPUTER OPERATORS

Yes If "Yes," what is the total number of hours worked. per
No week by all such computer operators?

D. SYSTEMS ANALYSTS

Yes If "Yes," what is the total number of hours worked per
No week by all such systems analysts?
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21. (continued)

E. USER SERVICES STAFF

Yes If "Yes," what is the total number of hours worked per

No week for all such user services staff?

F. OTHER (Specify:

What is the total number of hours worked per week for

all such "other" personnel?

22. How much did your institution spend on academic computing during the 1977-78

fiscal

A.

year? (Note

HARDWARE

0-

definition of academic

D.

$ 10,000

computing on

MAINTENANCE (hardware

$ 0

page 1)

and software)

- $ 1,000

10,001 - 50,000 1,001 - 2,500

50,001 - 100,000 2,501 - 5,000

100,001 - 250,000 5,001 - 10,000

250,001 - 500,000 10,001 - 25,000

>500,000 >25,000

B. SOFTWARE E. PERSONNEL

0 - $ 1,000 _- 0 - $ 10,000

1,001 - 5,000 10,001 - 25,000

5,001 10,000 25,001 - 50,000

10,001 - 25,000 50,001 - 75,000

25,001 - 50,000 75,001 - 100,0C°

>50,000 >100,000

C. TELECOMMUNICATIONS F. OTHER (specify type and amount):

0 - 2,500

2,501 - 5,000

5,001 - 10,000

10,001 - 25,000

25,001 - 50,000

) 50,000

.

9:53
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23. What is the total amount your institution has spent for all (academic and
administrative) computer equipment, software, space and facilities, and
other non-staff expenditures for computing, during the five fiscal years
from 197:1-74 through 1977-78? (Mark the appropriate category for EACH op-
tion; AND then indicate the percentage allocated to academic computing in
each category):.

A. HARDWARE Of the total spent for hardware over

$ 0 - $ 10,000 fiscal 1974-78, what was the approxi-
mate percentage allocated to academic

10,001 - 50,000 computing?

50,001 - 100,000

100,001 - 250,000

250,001 - 500,000 If total expenditures for hardware

500,001 - 1,000,000
exceeded $1,000,000, specify the
approximate amount:

>1,000,000

t

Don't know

- $

-

-

-

1,000

5,000

10,000

25,000

50,000

50,000

Of the total spent for software over
fiscal 1974-78, what was the approxi-
mate percentage allocated to academic
computing?

t.

B. SOFTWARE

$ 0

1,001

5,001

10,001

If total expenditures for software
exceeded $50,000, specify the approxi-
mate amount:

25,001

Don't know

C. SPACE AND FACILITIES Of the total spent for space and facilities

0 - $ 1,000 over fiscal 1974-78, what was the approxi-
mate percentage allocated to academic com-

1,001 - 5,000 puting?

5,001 - 10,000

10,001 - 50,000

50,001 - 100,000 If total expenditures for space and facili-

100,001 - 500,000
ties exceeded $500,000, specify the approxi-
Mate amount:

>500,000

Don't know

D. OTHER (Specify type and amount:

Approximate percent spent for academic computing:

954



24. Which of the following are, or have been, sources of monetary support for

academic computing at your institution? (Mark EACH option):

A. YOUR INSTITUTIONAL FUNDS

Yes

No

Don't know

B. FEDERAL FUNDS

Yes

No

Don't know

11

If "Yes," please indicate the total amount of in-

stitutional funds spent for academic computing in

Fiscal 1977-78:

If "Yes," please indicate the total amount of
federal funds spent for academic computing in
Fiscal 1977-78:

C. STATE FUNDS

Yes If "Yes," please indicate the total amount of

No
state funds spent for academic computing in
Fiscal 1977-78:

Don't know

D. OTHER FUNDS

Yes

No

Don't know

If "Yes," please indicate the total amount of funds

other than institutional, federal or state that were
spent for academic computing in Fiscal 1977-78:

25. What was the amount of academic computer use by students enrolled at your

institution during the 1977-78 fiscal year? (Mark BOTH batch and interactive

options for EACH type of student):

A. Estimated computer use by UNDERGRADUATES:

1) Number of

No batch

BATCH jobs

jobs
- 100

- 500

2) Number of INTERACTIVE connect hours

No interactive connect hours

1 1 - 100

101 100 - 500

501 - 1,000 501 - 1,000

1,001 - 5,000 1,001 - 5,000

5,001 - 10,000 5,001 - 10,000

10,001 - 25,000 10,001 - 25,000

)25,000 (How many: ) ___325,000 (How many:

Don't know Don't know

B. Estimated computer use by GRADUATE STUDENTS:

1) Number of

No batch

BATCH JOBS

jobs

2) Number of

No interactive

INTERACTIVE connect hours

connect hours'

1 - 100 1 - 100

101 - 500 101 - 500

501 - 1,000 501 - 1,000

1,001 - 5,000 1,001 - 5,000

5,001 - 10,000 5,001 - 10,000

10,001 - 25,000 10,001 - 25,000

)25,000 (How many: ) 725,000 (How many:

Don' t- -know

95.5

Don't-know



1Z

In answering Question 26 below, use the following definition of "science":

CHEMISTRY (excluding health sciences)
EARTH SCIENCES
ENGINEERING
LIFE SCIENCES AND AGRICULTURE
MATHEMATICAL SCIENCE
PHYSICAL SCIENCES
PHYSICS
PSYCHOLOGY (excluding clinical)
SOCIAL SCIENCES (including economics,

excluding business and social work)

26. Of the total academic computer use by students in Fiscal 1977-78, what was
the estimated percentage of use by students classified in the following
ways? (NOTE: Answers should sum to 100%):

A.

B.

C.

% of use by students

% of use by students

% of use by students

1 0 0 %

enrolled in COMPUTER SCIENCE courses

enrolled in OTHER SCIENCE courses

enrolled in ALL OTHER courses

27. What was the amount of academic computer use by faculty at your institution
during the 1977-78

A. Number of

No batch

fiscal year?

BATCH jobs

jobs

(Mark BOTH batch and interactive options):

B. Number of INTERACTIVE connect hours

No interactive hours

1 - 100 1 100

101 - 500 101 - 100

1,001 - 5,000 1,001 5,000

5,001 - 10,000 5,001 - 10,000

10,001 - 25,000 10,001 25,000

>25,000 (How many: )25,000 (How many:

Don't know Don't know

28. Of the total academic computer use by faculty in Fiscal 1977-78, what was the
estimated percentage of use for the purpose of facilitating class administra-
tion (recording students' progress, scoring tests, storing test items, etc.)?

Don't know

29. Of the total academic computer use by faculty in Fiscal 1977-78, what was
the estimated percentage of use for the purpose of doing their own research?

z

Don't know

N



30. In your opinion, are a majority of the faculty at your
the availability of professional computer personnel to
their computing problems?

Yes

No

Not applicable (we have no such personnel)

13

institution aware of
assist them with

QUESTIONS seek your judgment on the status of academic computing that would
be realistically desirable for your institution by the 1981-1982 academic gear.
In answering these questions, please consider your institution's present mission
and its likely future development.

31. In your judgment, by 1981-82, what type (s) of computing hardware should
students and/or faculty at your institution be able to use for academic
purposes? (Mark only ONE of the following options):

A.

B.

C.

D.

E.

F.

G.

H.

I.

J.

K.

L.

M.

Large batch (more than 500K bytes of main memory; specify: K)

Medium batch (256-500K bytes of main memory)

Small batch (less than 256K bytes of main memory)

Interactive with more than 50 terminals (specify number:

Interactive with 33-50 terminals

Interactive with 17-32 terminals

Interactive with 9-16'terminals

Interactive with 1-8 terminals

Personal computers (at least 32 available; specify:

Personal computers (9-16 available)

Personal computers (1-8 available)

Other Opecify:

Some combination of the above (If so, specify:

32. In your judgment, by 1981-82 which of the following input/output devices
should be available to students and/or faculty for academic computing at
your institution? (Mark EACH option):

A.

B.

CARD READER

Yes

No

PUNCHED PAPER TAPE READER OR PUNCH

Yes If "Yes," how many?

No How many of these are

If "yes," how many?

you also counting in licit below?



32. (continued)

C. TELETYPE OR PRINTING TERMINAL

Yes If "Yes," how many?

No

D. OPTICAL CHARACTER SCANNER (ON LINE)

Yes If "Yes," how many?

No

E. LINE PRINTER

Yes If "Yes," how many?

No

F. ON-LINE CARD PUNCH

Yes If "Yes," how many?

No

G. MAGNETIC TAPE DRIVE

Yes If "Yes," how many?

No

H. VIDEO-DISPLAY (CRT) TERMINAL (simple, without graphics)

Yes If "Yes," how many?

No

I. GRAPHIC CRT TERMINAL

Yes If "Yes," how many?

No

J. ON-LINE PLOTTER (HARD COPY)

Yes If "Yes," how many?

No

K. OTHER (Specify:

How many?

33. In your judgment, by 1981-82 which of the following card processing devices
should be available to students or faculty for academic computing at your
institution? (Mark EACH option):

A. KEYPUNCH

Yes If "Yes," how many?

No

B. CARD SORTER

Yes If "Yes, how many?

No



33. (continued)

C. INTERPRETER

Yes If "Yes," how many?

No

D. OFF-LINE OPTICAL SCANNER

Yes If "Yes," how many?

No

15

E. OTHER (Specify, and give number:

34. In your judgment, by 1981-82 what computer languages should be available to
faculty or students at your institution for academic computing? (Mark EACH option):

A. BASIC Yes No Don't know

B. PASCAL Yes No Don't know

C. FORTRAN Yes No Don't know

D. PL/1 Yes No Don't know

E. COBOL Yes No Don't know

F. APL Yes No Don't know

G. RPG Yes No Don't know.

H. PILOT Yes No Don't know

I. IDF Yes No Don't know

J. COURSEWRITER Yes No Don't know

K. ASSEMBLER Yes No Don't know

L. OTHER (Specify: )

35. In your judgment, by 1981-82 what packaged computer programs should be avail-
able to faculty or students at your institution? (Mark EACH option):

A. SPSS Yes No Don't know

B. CONVERSATIONAL SPSS Yes No Don't know

C. SAS Yes No Don't know

D. BMD Yes No Don't know

E. SSP Yes No Don't know

F. OSIRIS Yes No Don't know

G. Claud( (Specify:
)

QUESTIONS 36-47 seek information on alternative arrangements for computer facili-
ties at your institution.

95 J



36. Does your institution currently parti
cipate

works?

academic

Yes If you marked "Ye,,, please gib to Question 38.

No

16

computing net-

.tution joining37. Has the possibility of your instl, te. an
network been formally investigated ` h

academic computing
thro-J.g. correspondence or

conversation with at least one corn,
representative)?

Yes

No

38. Does your institution currently
lease a computer which

purposes?

Yes If you marked "Ye," please gO ,L Question 40.

No

forleasing a computer to be uused
1Y riilescjti

A-ationelc

the Possibility of
39. Has your institution formal

through correspondence or converl-
With at

least
one com-

puting equipment representative),

is used for academic

Yes

No

40. Does your institution currently ow computer
which is used for academic

purposes?
3

Yes If you marked "Yes,,, please g9 to Question 42.

No

41. Has your institution formally investigated possibility of purchasing
a computer to be used for academic Pm P°%es (eg.,

through correspondence
c° Putin quiPment representative)?

or conversation with at 1 east one
e

Yes

No

42. Does your institution currently contract commercial
companies to secure academic computing ser ict,

ntract with 4 al data processing

Yes If you marked "Yes,., Meese 9'0 tQ. Que.51912 44.

No

43. Has your institution formally investigated
the

possibility of
contracting with a commercial data PthroCIVI19 comPany to secure
academic computing services r

k e.g. 'entati corresP°11dence or con-
versation with at least one representative

of 3 commercial data
processing company)?

Yes

No

t3i
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44. Does your institution currently use the computer facilities of some other

non-commercial institution (e.g., another higher education institution, a
government agency, etc.) for academic computing purposes?

Yes If you marked "Yes," please go to Question 46.

No

45. Has your institution formally investigated the possibility of using

the computing facilities of some other non-commercial institution

for academic computing purposes (e.g., through correspondence or

conversation with at least one representative of a non-commercial

institution)?

Yes

Nc

46. Has your institution formally investigated any arrangements to secure
academic computing services other than those listed in Questions 36-45?

Yes

No If you marked "No," please go to Question 48.

47. What arrangements to secure academic computing services, other

than those listed in Questions 36-45, has your institution
formally investigated?

48. In your opinion, to what extent, if any, are each of the following factors

adversely affecting the development of academic computing at your institu-
tion? (Circle the appropriate number according to the following scale)

I No problem
2 Minor problem
3 Occasional problem
4 Major problem
5. Extremely severe problem

A. 1 2 3 4 5 BUDGET LIMITATIONS

B. 1 2 3 4 5 LACK OF PROFESSIONAL COMPUTER PERSONNEL

C. 1 2 3 4 5 LEVEL OF EXPERTISE OF AVAILABLE PERSONNEL

D. 1 2 3 4 5 LEVEL OF EXPERTISE AMONG POTENTIAL COMPUTER USERS

E. 1 2 3 4 5 INSTITUTIONAL BUDGET PRIORITIES

F. 1 2 3 4 5 SPACE OR FACILITIES LIMITATIONS

G. 1 2 3 4 5 LACK OF COMPUTER HARDWARE

H. 1 2 3 4 5 LACK OF COMPUTER SOFTWARE OR APPROPRIATE COURSEWARE

I. 1 2 3 4 5 LACK OF INTEREST IN ACADEMIC COMPUTING BY ADMINISTRATION

J. 1 2 3 4 5 LACK OF INTEREST IN ACADEMIC COMPUTING BY FACULTY

K. 1 2 3 4 5 OTHER (Specify:

961
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Please check to make sure you have answered all of the questions. Please place

the completed questionnaire in the self-addressed, stamped envelope provided, and
mail it immediately.

THANK YOU FOR YOUR COOPERATION!



dC)t niAL
ON -1)

COMPUTING MINORITY INSTITUTIONS

DON OR ACADEMIC VICE PRESIDENT

NAME

NEEDS SURVEY

Please print_ at

TELEPHONE d
TITLE

cv

INSTITUTION

Current info t19.k\
It;

a

1. What Pel..4021tO\ f the currntlY enrolled students in your institution are
members 01 1 Of the following racial or ethnic

0
groups? (Spring, 1979)

A. YL\

B.
Va

C.
Indian

D.

l
Ghean 0, faculty2. How many r"...tribers does your institution currently. employ?
i' ete(Current ifAr orpo z')

1.N

A. Y4'
.,,,a only

--'' 4,k t1P. e -

B. rant\ ale Toaval.enc
---...,/ t7,421`t6 fu22-t4'

(Example: Xf 2 Zaou/tY members each work half

d' v.h fu -
'.-41s equivalent Would be 1. This number should in-

p0 // ktme and part-time teaching faculty.)

AIN
QUESTIONS 3,6 l'e"2 ifif4°2:tlatic>,t1 about the science program at your institution.

Use the deztpAtE' )1;ya.--e-e 27.1ap below;

( , healthheChemises eiF teop7, sciences)
Earth st4Plev
Enginee4P7 4

oTiC142tML"Life soteacer
d",,,..put, sf.....MathematiA2,12
C'--

---Zeiloes

Physical, ifoi

Physics
/1r

\

Psycho (ii,a dpag cZiniQ.1,

Social i-env 'zI,aludi.ng _ . excluding business and social work)P' Qopomacz,

E. Asian

F. Alaskan Indian

G. % Other (specify:

H. % TOTAL (shot/id equal 100%)
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3. Does Your institution
offer any science courses (as defined on page 1)?

Yes
No If the answer to Question 3 is "No," please go to Question 7.

4. This question seeks
information on the size of your science program

(current spring semester, unless otherwise specified):

A.

B.

0- 50
51- 100

101- 250
251- 500

501-1,000
>1,000

1- 50
51- 100

101- 250
251- 500
501-1,000

>1,000

C. 0-10

11-20
21-50
?50

D.

How many currently enrolled students

are science majors at your institution
(science defined as or page 1)?

Check one answer at left.

What is the current total enrollment

in science classes at your institution
(science defined as on page 1)?

Check one answer at left.

How many full-time faculty members have taught,

are teaching, or will teach science courses at

your institution during the 1978-79 academic year

(do not include a summer session)?

0-10 What is the number of full-time. equivalent (FTE)

11-20 faculty who have taught, are teaching, or will

21-50 teach science courses during the 1978-79-academic

>50 year at your institution?

E. 0- 5
6-10

11-20
21-30
>30

F.

What is the number of different science courses

offered at your institution during the 1978-79

academic year? (NOTE: Do not count more than

one offering of the same course.)

How many students have graduated from your institution during the

five academic years 1973-74 through 1978-79, with degrees or majors

in .a!science field?

ASSOCIATE BACHELOR MASTER DOCTORATE

0- 50 0- 50 0- 10 0- 10

51- 100 51- 100 11- 25 11- 25

101- 250 101- 250 26- 50 26- 50

251- 500 251- 500 51-100 51-100

501-1,000 501-1,000 >100 >100

>1,000 >1,000

NUMBER OF OTHER 0- 50

SCIENCE DEGREES 51- 100

OR CERTIFICATES 101- 250

(SPECIFY:
251- 500

501-1,000
>1,000



5. Are the following degrees in science Gas defined on page 1) offered?

A. Yes No Associate

B. Yes No Bachelor

C. Yes No Master

D. Yes No Doctorate

6. Is a minor in science offered?

A. Yes No

7. Does your institution have access to a computer?

Yes

No If the answer to Question 7 is "No," please go to Question 10.

8. Is the computer located on campus?

Yes

No

Don't know

9. Is there a separate budget for academic computing at your institution

(separate from administrative computing):

Yes

No

Don't know

3

QUESTIONS 10-18 seek your judgments on the status of academic computing that
would be realistically desirable for your institution by the 1981-82 academic

year. In answering these questions, please consider your institution's present

mission and its likely future development. (RESPONSES TO EACH OF THESE QUES-

TIONS SHOULD TOTAL 100%4

10. In your judgment, by 1981-82 what percentage of students enrolled at your

institution should have computing skills at each of the following levels

in order to perform successfully AS STUDENTS?

A. % No computer training or skills

B.

C.

D.

General awareness of computers (a single course about the
role of computers in society, but little or no personal
use of a computer)

% Limited personal computer use and skill (use of others'
computer programs and instructional materials on a computer,
but no computer programming skills)

% Ability to program a computer and programming experience (at

1 0 0 %
least one course in computer programming or-equivalent per-
sonal experience)

9



11. In your judgment, by 1981-82 what percentage of students enrolled at your

institution should have computing skills at each of the following levels

in order to perform successfully IN LIFE after they graduate?

A. % No computer training or skills

B. % General awareness of computers (a single course about the

role of computers in society, but little or no personal

use of a computer)

C, % Limited personal computer use and skill (use of others'

computer programs and instructional materials on a

computer, but no computer programming skills)

Ability to program a computer and programming experience

(at least one course in computer programming or equivalent

personal experience)

D. %

1 0 0 %

4 \

12. In your judgment, by 1981-82 what percentage of students enrolled at your

institution should have access to computers at each of the following leves,

in order to complete their classwork and'homework assignments?

A. Z No access to computers for classwork or homework

B. % Limited access to computers for classwork or homework

(in one or two classes per academic year)

C. % Moderate access to computers for classwork or homework

(in 3-5 classes per academic year)

D. % Unlimited access to computers for classwork or homework

1 0 0 %

13. In your judgment, by 1981-82 what percentage of students enrolled at your

institution should use computers in conjunction with their independent

research at each of the following levels?

A.

B.

C.

D.

% No computer use for independent research

% Limited computer use for independent research (less than

two weeks of computer work for this purpose per academic year)

% Moderate computer use for independent research (2-8 weeks

of computer work for this purpose per academic year)

% Substantial computer use for independent research (more than

1 0 0 %
8 weeks of computer use for this purpose per academic year)

14. In your judgment, by 1981-82 what percentage of your teaching faculty should

have access to computers at each of the following levels, for administrative

use in their classes (e.g., recording students' progress, scoring tests,

storing test items, etc.)?

A. % No access to computers for administrative use in classes

- B. Z Limited access to computers for administrative use in classes

(in one or two classes per academic year)

C. - % Moderate access to computers for administrative use in classes

(in three or four classes per academic year)

D. % Unlimited access to computers for administrative use in classes

1 0 0 %
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15. In your judgment, by 1981-82 what percentage of your teaching faculty should

have access to computei-s at each of the following levels for instructional

use in their classes (e.g., demonstrating solutions to problems, conducting

simulations, etc.)?

A. % No access to computers for instructional use in classes

B. % Limited access to computers for instructional use in classes

(in one or two classes per academic year)

C. % Moderate access to computers for instructional use in classes

(in three or four classes per academic year)

D. % Unlimited access to computers for instructional use in classes

1 0 0 %

16. In your judgment, by 1981-82 what percentage of your teaching faculty should

use computers in conjunction with their independent research at each of the

following levels?

A. % No computer use for independent research

B. % Limited computer use for independent research (at most,

in one research study per academic year)

C. % Moderate computer use for independent research (in more than

one but less than three research studies per academic year)

D. % Substantial computer use for independent research (in more

1 0 0 7
than three research studies per academic year)

17. In your judgment, by 1981-82 should students at your institution have access

to computers for unscheduled activities such as experimentation and games?

A. Yes

B. No

18. In your judgment, by 1981-82 should teaching faculty at your institution have

access to computers for unscheduled activities such as experimentation and

games?

A. Yes

B. No

QUESTIONS 19-22 seek your judgments on the academic orientation of your institution.

19. Which of the following statements best describes your institution?

(Mark one answer)

A. Arts are emphasized more than sciences.

B. Sciences are emphasized more than arts.

C. Arts and sciences are emphasized equally.

967



20. Which of the following statements best describes your institution?

(Mark one answer)

A.

B.

C.

6

Undergraduate education is emphasized more than graduate education.

Graduate education is emphasized more than undergraduate education.

Undergraduate and graduate education are emphasized equally.

21. Rate each of the following educational activities in terms of importance at
your institution (Mark one answer for each activity):

A. CAREER TRAINING OF UNDERGRADUATES

Most important activity at our institution
.Very important activity
Moderately important activity
Unimportant activity
Does not exist at our institution

B. LIBERAL ARTS EDUCATION OF UNDERGRADUATES

Most important activity at our institution
Very important activity
Moderately important activity
Unimportant activity
Does not exist at our institution

C. PROFESSIONAL EDUCATION OF GRADUATE STUDENTS (e.g., teaching, law, medicine,
etc.)

Most important activity at our institution
Very important activity
Moderately important activity
Unimportant activity
Does not exist at our institution

D. LIBERAL ARTS EDUCATION OF GRADUATE STUDENTS

Most important activity at our institution
Very important activity
Moderately important activity
Unimportant activity
Does not exist at our institution

E. .ADULT EDUCATION

Most important activity at our institution
Very important activity
Moderately important activity
Unimportant activity
Does not exist at our institution

F. OTHER (Specify:

Most important activity at our institution
Very important activity
Moderately important activity
Unimportant activity

9 S6)



22. When a faculty member is considered for promotion at your institution,

which of the following statements best describes consideration of his/

her performance?

A. Teaching performance is given greatest consideration.

B. Published research is given greatest consideration.

C. Teaching and published research are considered equally.

D. Other (specify:

FOR QUESTIONS 23-30 please place a check over the response that best reflects your

opinion of each statement (mark ONE response for RACE statement).

23. Many students would (or do) benefit from a computer science program at this

institution. 1 I 1 1 i I I

Strongly Agree Disagree Strongly No opinion

agree
disagree

24. A computer science curriculum at this institution would (or does) attract

many good students. .

1
I I

1 I 1
I

Strongly Agree Disagree Strongly No opinion

agree
disagree

25. Computer-assisted instruction has little value in higher education.

I
I I 1 ( 1. I

Strongly Agree Disagree Strongly No opinion

agree
disagree

26. The quality of faculty research at this institution is (or would be) enhanced

by the use of computers.
1 1

Strongly Agree, Disagree Strongly No opinion

agree
disagree

27. In allocating institutional funds, instructional computing should be given

low priority. 1 I 1 1 1 I I

Strongly Agree Disagree Strongly No, opinion

agree
disagree

28. A science program is essential at this institution.

I I I 1 I I. I

Strongly Agree Disagree Strongly No opinion

agree
disagree

29. All bachelor's degree students at this institution should take at least one

science course.) I
I I I

Strongly Agree Disagree Strongly No opinion

agree
disagree

30. Science is not important for undergraduates in career training programs at

this institution. I

Strongly Agree Disagree Strongly No opinion

agree disagree
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QUESTIONS 31 AND 32 seek information on computing activities at your institution.

31. Have campus-wide study groups met to study the acquisition or improvement

of computer facilities and capabilities for instructional purposes?

Yes

No

32. Have persons from your institution attended any of the following conferences

during the post five years for the purpose of updating or better informing

themselves on instructional computing? (Mark EACH option):

A. ECMI (Educational Computing in Minority Institutions)

Yes No Don't know

B. CCUC (Conference on Computers in Undergraduate Curricula)

Yes - No Don't know

C. AEDS (Association for Educational Data Systems)

Yes No Don't know

D. NAUCAL (National Association of Users of Computers Applied to Learning)

Yes No Don't know

E. ADCIS (Association for Development of Computer-based Instructional Systems)

Yes No Don't know

F. OTHER (Specify:

Please check to make sure that you have answered all the questions that'pertain to

your institution. Thank you for your cooperation.

Please place the completed questionnaire in the self-addressed, stamped envelope

provided and mail it immediately.
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NEEDS SURVEY

ON EDUCATIONAL COMPUTING IN MINORITY INSTITUTIONS

SCIENCE DEPARTMENT HEAD

please print.or type

TELEPHONE:

-Ares code and number

INSTITUTION

NAME

TITLE

DEPARTMENT

QUESTIONS 1-20 seek information on the current status, use and quality of aca-
demic computing in your department.

NOTE: Academic computing includes only computer work in support of the

academic program of the institution, such as instruction, research,

etc. it does not include registration, course scheduling, etc.,
for the institution.

1. Do the faculty and/or students in your department have, or have access to, a
computer for academic purposes?

Yes

No If you marked "No," please go to Question 10.

2. Does your institution make computer facilities accessible to your students?

Undergraduates: Yes No If your answer to Question 2 is "No"

Graduate students: Yes No for both undergraduates and graduates,
please go to Question 4.

3. What percentage of students currently enrolled in courses offered
by your department use computers for the following activities?
(NOTE: Percentages might NOT sum to 100%.)

A.

B.

C.

I).

E.

F.

Learning about computers.and computer programming

% Computer-assisted instruction (to learn subject matter)

Problem solving in their courses

% As a tool in their research

% Games or experimentation (excluding coursework)

% Other (Specify:

4 Does your institution make computer facilities accessible to the teaching
faculty in your department?

Yes

No If you answered "No" to Question 4, please go to Question 6.

97-



5. What percentage of faculty members in your department use computers for the
following activities? (NOTE: Percentages might NOT sum to 100%.)

A. % Facilitating administration of classes (e.g., recording student
progress, scoring tests,'storing test items, etc.)

B. % Facilitating instruction in classes (e.g., demonstrating solu-
tions to problems, conducting simulations, etc.)

C. % As a tool in their research

D. % Games or experimentation

E. % Other (Specify:

6. In your opinion, what percentage of NEW students entering your department in
the fall of 1978 had computing skills at each of the following levels at the
time they entered? (Mark EACH option. Percentages should sum to 100%.)

A.

B.

C.

D.

% No computer training, knowledge, or skills

% General awareness of computers (knowledge about computers and
computing in society, but little or no direct use of computers)

% Limited personal computer use and skill (use of others' computer
programs and instructional materials on a computer, but no pro-
gramming skill)

Ability to program a computer and programming experience in at
least one language

1 0 0

7. What percentage of the students currently enrolled in your department have
computing skills at each of the following levels in your opinion?
(Mark EACH option. Percentages should sum to 100%.)

A.

B.

C.

D.

No computer training, knowledge, or skills

General awareness of computers (knowledge about computers and
computing in society, but little or no direct use of computers)

% Limited personal computer use and skill (use of others' computer
programs and instructional materials on a computer, but no pro-
gramming skill)

% Ability to program a computer (at least one course in program-
ming, or equivalent instruction or experience)

8. In your opinion, what percentage of faculty in your department have computing
skills at each of the following levels? (Mark EACH option. Percentages
should sum to 1001.)

A.

B.

C.

D.

No computer training, knowledge, or skills

% General awareness of computers (knowledge about computers and
computing in society, but little or no direct use of computers)

Limited personal computer use and skill (use of others' computer
programs and instructional materials on a computer, but no pro-
gramming skill)

% Ability to program a computer and programming'experience in at
least one language

99c
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QUESTIONS 9-17 seek your judgments on the status of academic computing that

would be realistically desirable for your department by the 1981-1982 academic

year. In answering these questions, please consider your department's present

mission and its likely future development. (NOTE: Responses to each of Ques-

tions 9-17 should total 100%.)

9. In your judgment, by 1981-1982 what percentage of students enrolled in courses

offered by your department should have computing skills at each of the follow-

ing levels in order to perform successfully AS STUDENTS?

A. %

B. %

C. %

D. %

No computer training or skills

General awareness of computers (a single course about the role

of computers in society or your discipline, but little or no
personal use of a computer)

Limited personal computer use and skill (use of others' computer
programs and instructional materials on a computer, but no com-

puter programming skills)

Ability to program a computer and programming experience (at

least one course in computer or equivalent personal
1 0 0

programming
%

experience)

10 In your judgment, by 1981-1982 what percentage of students enrolled in courses

offered by your department should have computing skills at each of the follow-

ing levels in order to perform successfully AS PROFESSIONALS AFTER GRADUATION?

11.

A. % No computer training or skills

General awareness of computers (a single course
of computers in society or your discipline, but
personal use of a computer)

Limited personal computer use and skill (use of
puter programs and instructional materials on a
no computer programming skills)

Ability to program a computer and programming experience
least one course in computer programming or equivalent
personal experience)

B.

C.

D.

1 00%

about the role
little or no

others' com-
computer, but

(at

In your judgment, by 1981-1982 what percentage of students enrolled in courses

offered by your department should have access to computers at each of the fol-

lowing levels, in order to complete their and homework assignments?

A. % No access to computers for classwork or homework

B. % Limited access to computers for classwork or homework (in one

or two classes per academic year)

C. Moderate access to computers for classwork or homework (in 3-5

classes per academic year)

D. % Unlimited access to computers for classwork or homework

1 0 0
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12. In your judgment, by 1981-1982 what percentage of students enrolled in
courses offered by your department should use computers in conjunction
with their independent research at each of the following levels?

A. % No computer use for independent research

B. % Limited computer use for independent research (less than 2 weeks
of computer work for this purpose per academic year)

C. % Moderate computer use for independent research (2-8 weeks of
computer work for this purpose per academic year)

D. % Substantial computer use for independent research (more than 8

1 0 0 % weeks of computer use for this purpose per academic year)

13. In your judgment, by 1981-1982 what percentage of faculty in your department
should have access to computers at each of the following levels for adminis-
trative use in their classes (e.g., recording students' progress, scoring
tests, storing test items, etc.)?

A. % No access to computers for administrative use in classes

B. % Limited access to computers for administrative use in classes
(in one or two classes per academic year)

C. % Moderate access to computers for administrative use in classes
(in 3-4 classes per academic year)

D. % Unlimited access to computers for administrative use in classes
1 0 0 %

14. In your judgment, by 1981-1982 what percentage of faculty in your department
should have access to computers at each of the following levels, for instruc-
tional use in their classes (e.g., demonstrating solutions to problems, con-
ducting simulations, etc.)?

A. % No access to computers for instructional use in classes

B. % Limited access to computers for instructional use in classes
(in one or two classes per academic year)

C. % Moderate access to computers for instructional use in classes
(in 3-4 classes per academic year)

D. % Unlimited access to computers for instructional use in classes
1 0 0

15. In your judgment, by 1981-1982 what percentage of faculty in your department
should use computers in conjunction with their independent research at each
of the following levels?

A.

B.

C.

D.

% No computer use for independent research

% Limited computer use for independent research (at most, in
one research study per academic year)

% Moderate computer use for independent research (in more than
one but less than three research studies per academic year)

% Substantial computer use for independent research (in more than
three research studies per academic year)

1 0 0

f
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16. In your judgment, by 1981-1982 should students enrolled in courses offered
by your department have access to computers for unscheduled activities such

as experimentation and games?

Yes No

17. In your judgment, by 1981-1982 should faculty in your department have access
to computers for unscheduled activities such as experimentation and games?

Yes No

ON QUESTIONS 18-20 please place a check over the response that best reflects your
opinion on each statement. (Mark ONE response for EA^H statement):

18. Computer-assisted instruction has little value in this department's discipline
at the higher-education level.

I I I I I I I

Strongly Agree Disagree Strongly No opinion

agree disagree

19. Thf quality of faculty research in my department is enhanced by the use of

computers. J 1 1 1 1 1 t

Strongly Agree Disagree Strongly No opinion

agree disagree

20. In allocating departmental funds, computing should be given low priority.

I I I I. I I I

Strongly Agree Disagree Strongly No opinion

agree disagree

21. Have study groups from your department met to plan for the acquisition or
improvement of computer facilities and capabilities?

Yes No Don't know

Please check to make sure that you have answered all the questions that pertain to
your department and return this questionnaire in the enclosed, self-addressed envel-

ope. Thank you for your coopertion.

Mail the completed questionnaire immediately.
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Summary

Participants. in a series of three conferences on educational

computing for minority colleges and universities were surveyed

about their reactions to the conferences and their subsequent

activities related to computers. The conferences had been held

in order to acquaint faculty members from minority institutions

with computer applications in teaching and learning. Then the

faculty could return to their campuses and begin developing or

adapting computer materials for their own courses, thus providing

exposure to computers for students at minority colleges and universities.

The major findings from follow-up questionnaires distributed to

conference participants were:

- Nearly fourty-five percent of the respondents to a follow-up
questionnaire about the third conference cited it as the only
help given to them for initiating or developing academic computing
at their campuses.

From seventy-five to ninety percent of respondents to a follow-up
questionnaire on all three conferences believed their participation
in the conferences was'"very worthwhile" or "worthwhile".

- Forty percent of the respondents reported using computers in their

courses to illustrate concepts.

- Ninety percent.of the respondents had engaged in further activities,
primarily independent study to increase their knowledge of computers.

- Respondents indicated that there were needs at their institutions
for further faculty development with respect to computing, for
faculty release time to work on computer applications, and for
more terminals.

iii



Introduction

From 1975 to 1977 a series of three conferences on educational

computing was held for faculty from minority colleges and universities.

These conferences were intended to acquaint faculty from minority

institutions with computer applications for teaching and learning and

to provide them with essential skills for developing computer applications

at their own campuses. Each conference lasted four days and included

sessions focusing on particular programming languages and on computer

applications within specific disciplines. The participants represented

two-year community colleges, four-year colleges and universities whose

student enrollment was predominantly American Indian, Black, or Hispanic.

The overall goal of these conferences was to promote the development

and dissemination of educational computing at minority institutions of

higher education. It was felt that experience learning and working with

computers would benefit all students and that students at minority

institutions, in particular, had little exposure to computers in their

courses. Faculty familiar with computer uses in higher education and

capable of developing or adapting computer curricular materials could

provide students with an opportunity for such exposure. Under these

assumptions a steering committee, composed primarily of directors of

computer centers and other advocates of computer uses and drawn

principally from minority institutions, organized and offered three

conferences on Educational Computing for Minority Institutions

(ECMI/1, ECMI/2, and ECMI/3).

Nearly one-thousand faculty members from minority institutions

attended these conferences. Of 245 applicants there were 197

participants in ECMI/1 in 1975. The next year's conference, ECMI/2
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in 1976, attracted 607 applicants and accomodated 345 participants.

And 735 faculty members applied and 379 participants attended the

third conference, ECMI/3 in 1977, which also hosted 56 presidents

of minority colleges and universities. Clearly these conferences

had become popular and attracted larger audiences each year. The

presidents at ECMI/3 alone represented approximately one-fourth of

all minority colleges and universities in the United States and its

territories. But what did the conferences actually accomplish and

how did participants react to their experience at the ECMI conferences?

purpose

This report is part of a broader assessment of the needs of

minority colleges and universities with respect to educational

computing, and it focuses on the perceptions and activities of

participants in the ECMI conferences. Faculty members rated the

overall impact of the ECMI conferences as well as the usefulness

of specific kinds of sessions held at the conferences; they also

reported on their activities related to educational computing since

attending an ECMI conference. These ratings could provide

constructive guidance for subsequent efforts in developing greater

faculty familiarity and expertise in educational computing. And

participants' perceptions of problems and obstacles at their

institutions might suggest needs as viewed from the perspective of

'those individuals closest to both the present status and the future

potential of computing at minority colleges and - universities.

Finally, the computer-related classroom activities of participants

in the ECMI conferences perhaps constitutes the most important

9S
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evidence of the conferences' success in fostering computer applications

at minority institutions.

Procedures-

Two brief questionnaires were sent to participants in the ECMI

conferences. One questionnaire was sent to the 379 faculty members

who had attended ECMI/3 nine months after the conference;(January 1978);

another questionnaire was sent to roughly one-third of the participants

in the three conferences, 362 faculty members of the 921 total attendance,

several years after the actual conferences (December 1979). Although

there had been similar questionnaires completed by participants

immediately before and after the conferences, the two questionnaires

considered here differ from the others in that faculty had returned

to their campuses and could actively pursue computer applications in

their courses.

The questionnaires called for participants' reactions to the

conference, for their judgments of the conference's impact and benefit,

for a report on their activities since the conference, and for an

assessment of their institution's needs and problems with respect to

computing (see Appendix for copies of the instruments). Questions

about the conference itself dealt with the helpfulness of different

session formats and the worthwhileness of the conference as a whole.

Items on the conference's impact and benefit covered skills acquired

by participants at the conference and perceptions of the conference's

influence on participants' subsequent activities. Other questions

specifically addressed the nature of those 'subsequent activities:

different classroom uses of computers and the preparation of proposals
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related to computer applications, and various modes of independent

study on topics in computing. Finally, there were questions on

institutional needs, plans, and problems in educational computing.

Responses to these questionnaires appear below in descriptive

summaries. The format of the questionnaires does not lend itself

to the construction of scales and the response rates would not

justify inferential statistical tests. Rather the most direct

evidence on the success of the ECMI conferences and on the needs

of minority colleges and universities with respect to educational

computing, insofar as available through these questionnaires,

probably arises from a straightforward presentation of participants'

responses, reactions, and comments. It should also be noted that

the summaries included here reflect the opinions and judgments of

a fairly select group of faculty members at minority institutions

(i.e., those interested enough in computing to attend

confernce and to complete and return a questionnaire

at least two-and-one-half years after the conference)

firm conclusions from these data would be premature.

an ECMI

distributed

and that any

Results and Discussion

ECMI/3 Follow-up Questionnaire. There were 206 responses to

the ECMI/3 questionnaire distributed to 379 participants nine months

after the conference. This response rate (54%) is generally consis-

tent with the rates found in other mail surveys without subsequent

reminders to complete and return the questionnaire. The majority

of the respondents (106) had attended conference sessions on the

BASIC programming language while over one-third (73) of the respon-

dents had participated in sessions on the FORTRAN programming
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language and less than one-tenth (15) in sessions on PL/1.

These sessions had been intended to acquaint faculty members

with the basic elements of a particular programming language.

Respondents had also participated in thirteen separate sessions

oriented toward computer uses in specific academic disciplines:

mathematics (41), biology (23), education (21), sociology (19),

chemistry (16), history (15), management science (14), English (13),

psychology (11), physics (9), political science (7), languages (7),

and economics (5).

This survey conducted nine months after the ECMI/3 conference

permits contrasts with responses to questionnaires distributed

immediately before and after the conference. Table 1 presents such

contrasts for three key questions common in the questionnaires.

With regard to respondents' overall judgment of the benefit of their

participation in the conference, few faculty members considered the

conference to be a "waste of time" but neither did the conference

meet their expectations.

While over forty percent (43.3%) of the participants expected

the conference to be "very worthwhile", approximately twenty-five

percent of the participants (27.4% just after the conference and

28.2% on the follow-up questionnaire) found it to have actually

been "very worthwhile". Similarily, just ten percent (10.2%) of

the participants expected the conference to be "fairly worthwhile"

or "somewhat worthwhile" but over twenty-five percent (31.1% just

after the conference and 26.7% on the follow-up questionnaire) used

these response categories to describe the benefit of their partici-

pation after the conference. Participants' judgments of the
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Table 1

ECMI/3 Questionnaire Responses across Time Periods

Prior to After Follow-up to

Conference Conference Conference

Question and Response N Percent N Percent N Percent

Benefit of participation in conference:

Very Worthwhile 157 43.3 90 27.4 58 28.2

Worthwhile 163 44.9 132 40.2 88 42.7

Fairly Worthwhile 25 6.9 55 16.8 30 14.6

Somewhat Worthwhile 12 3.3 47 14.3 25 12.1

Waste of Time 5 1.4 4 1.2 4 1.9

Most helpful conference activity:

Discipline Group
Sessions 90 27.1 144 43.9 76 39.0

Language Sessions 79 23.8 133 40.5 46 23.6

General Sessions 4 1.2 14 4.3 19 9.7

All Sessions 157 47.3 67 20.4 56 28.7

Expectations and actual experiences with respect to academic computing:

Course use to illustrate
concepts 49 13.5 170 63.4 42 20.4

Course use too. score and

analyze test results 27 7.4 27 10.1 25 12.1

Mention computers in
course coverage 149 41.0 71 26.5 153 74.3

No course use or
coverage of computers 138 38.0 0 0 11 5.3

Wrote or assisted in
computer-related
proposal 52 25.2



helpfulness of various session formats offered at the conference and

their actual classroom activities related to computers perhaps explain

this decline from initial expectations of the benefit of participation

in the conference.

From participants' choices of the most helpful session formats

it is clear that they expected sessions to be helpful, favored the

discipline group sessions and programming language Sessions immediately

after the conference, and indicated a preference for the discipline

group sessions nine months later (see Table 1). Consistent with this

pattern of responses on the helpfulness of various sessions formats

were participants' expectations and experiences regarding classroom

uses of the computer. After the conference there were sixty percent

(63.4%) of the participants who expected to use the computer to

illustrate concepts in their.courses but just twenty percent (20.4%)

reported attaining that goal nine months later. And whereas one-fourth

(26.5%) of the participants anticipated mentioning computers in their

courses after the conference, nearly three-fourths (74.3%) of the

participants actually did so. It would seem that the glow of confidence
k,

in developing and implementing computer applications faded back on

campus and participants instead integrated computers into their courses

through lecture and discussion. Either the sessions on specific

programming languages provided an inadequate basis for further indepen-

dent work or, more probably, the participants underestimated the

obstacles to educational computing on their campuses .(e.g., inadequate

computer facilities, lack of support staff, difficulties inherent to

the development of computer-based curricular materials).
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Table 2 gives a summary of responses to other items on the

questionnaire. That almost seventy percent (69.4%) of the

respondents described the benefit of participation in the conference

by choosing "acquainted me with the computer and its uses in my

discipline" perhaps best reflects the impact and the original intent

of the conference. Most respondents (69.4%) did pursue further

independent study of computing, primarily through additional reading.

Seventy percent (69.9%) of the respondents had also worked actively

to initiate or further develop academic computing at their institutions

(see question nine on ECMI/3 questionnaire in appendix). And despite

the modest impact of the conference, it represented the only help in

academic computing given to forty-five percent (44.7%) of the respondents

and the most important influence on another fifteen percent (14.6%).

Given the important role of the conference in providing assistance to

faculty from minority institutions it is understandable that two-thirds

of the respondents believed their institution would "greatly" (40.8%)

or "much" (25.7%) benefit from another ECMI conference.

Questionnaire on ECMI Conferences. A random sample of the 921

participants in the three ECMI conferences received a follow-up

questionnaire in December 1979. Of 362 questionnaires sent to

participants there were 176 responses for an overall response rate

of 48.6%. These responses represented participants from the three

conferences fairly equally, with 53 respondents from ECMI/1 (30.1%),

61 from ECMI/2 (34.7%), and 58 from ECMI/3 (33.0%). The number of

respondents who had attended group sessions in particular disciplines

and on certain programming languages can be found in subsequent

tables.
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Table 2

ECMI/3 Questionnaire Responses on Selected Items

ECMI/3 Questionnaire Responses

Question andResponse N Percent

Specific benefits of participation in conference:

Acquainted me with the computer and its uses in my dicipline 143 69.4

Enabled me to use the computer in my courses 45 21.8

Enabled me to mention computers in my courses 59 28.6

Enabled me to do a better job writing or assisting in a
computer-related proposal 35 17.0

Sufficient learning at conference to continue independent study
of computing:

Yes 143 69.4

Took one or more courses in computing after ECMI 9 4.4

Tried to learn more on my own 97 47.1

Attended additional workshop or seminar 17 8.3

Did additional reading 98 47.6

Extent of conference's influence on initiating or further
developing academic computing at participant's campus:

Conference represented the only help given to me 92 44.7

Conference represented the most important influence among others 30 14.6

Conference was an influence but less important than others 28 13.6

Conference did not help 29 14.1

Extent of probable benefit to your institution of another
ECMI conference:

Greatly 84 40.8

Much 53 25.7

Some 46 22.3

A little 6 2.9

None 11 5.3

9Li
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Respondents' overall perceptions of the worthwhileness of the

conferences appear in Table 3. Each successive conference received

more favorable ratings as seventy-five percent of the respondents

from ECMI/1 viewed that conference as "very worthwhile" (41.5%) or

"worthwhile" (34.0%), eighty-four percent of the respondents from

ECMI/2 (44.3% and 39.3%) and ninety percent of the respondents

from ECMI/3 (44.9% and 45.1%) gave these same responses. These

ratings represent an improvement from those given in the follow-up

questionnaire for ECMI/3 alone (see Table 1). Yet the two surveys,

the follow-up questionnaire for ECMI/3 alone and the follow-up

questionnaire for all three conferences, had comparable response

rates so differences in the participants represented by respondents

seem a weak explanation for this improvement. It may instead be

that the longer the elapsed time from the original conference, the

greater the opportunity for participants to pursue computer

applications in their courses and thus realize a benefit from

participation in ECMI conferences.

The extent to which participants reported computer uses

in their academic work is shown in Table 4. Nearly forty percent

(39.8%) of respondents reported using computers in their courses

to illustrate concepts and another twenty-three percent (22.7%)

reported mentioning computers in their courses in connection with

some material. Only eleven respondents reported never using or

mentioning computers in their academic work. The level of participants'

use of computers for illustrating course concepts was apparently

highest in those disciplines most amenable to such applications:

mathematics, chemistry, management science (e.g., data processing

9 S U
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Table 3

Participants' Ratings of ECkI Conferences

Ratings

Very. Fairly Somewhat Waste
Worthwhile Worthwhile Worthwhile Worthwhile of Time

Conference N Percent N Percent N Percent N Percent N Percent

ECMI/1 22 41.5 18 34.0 8 15.1 5 9.4 0 0

ECMI/2 27 44.3 24 39.3 4 6.6 6 9.8 0 0

ECMI/3 28 48.3 24 41.4 4 6.9 2 3.4 0 0

Total 79 44.9 67 38.1 17 9.7 13 7.4 0 0



Table 4

Participants' Uses of Computers in their Academic Work

Course Use

Discipline Group N

Total

Percent

Illustrate

Concepts

N Percent.

Analyze &

Score Tests

N Percent

Mention

Computers

N Percent N

Research

Projects

Percent

Never

Mention or Use

Computers

N Percent

Mathematics 44 25.0 29 65.9 4 9.1 4 9.1 2 4.5 2 4.5

Biology 18 10.2 5 27.8 1 5.6 6 33,3 2 11.1 3 16,7

Sociology 17 9.7 6 35.3 2 11.8 2 11.8 3 17.6 2 11.8

Chemistry 16 9,1 8 50.0 2 12,5 2 12.5 2 12.5 1 6.3

History 16 9.1 3 18.8 3 18.8 8 50.0 1 6.3 1 6.3

Management

Science
14 8.0 7 50.0 1 7.1 3 21.4 1 '7.1 0 0

Physics 9 5.1 4 44,4 2 22,2 2 22,2 0 0 0 0

Political

Science
9 5.1 3 33.3 0 0 3 33.3 1 11.1 1 11,1

Economics 8 4.5 2 25.0 0 0 2 25,0 4 50,0 0 0

Psychology 8 4.5 0 0 1 12.5 2 25.0 4 50,0 0 0

Education 7 4.0 2 28.6 1 14.3 3 42.9 0 0 0 0

Other 10 5.7 1 10.0 0 0 3 30.0 1 10,0 1 10.0

Total 176 100.0 70 39,8 17 9.7 40 22,7 21 11.9 11 6.3
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within business administration), and physics. It could be argued

that these figures reflect the selective nature of faculty

participation in the conferences as much as the impact of the

conferences themselves, and that may be the case. But the con-

ferences certainly played a key role in early faculty development

in educational computing since they at first represented the only

assistance given to a sizeable percentage of participants (see Table 2).

Summaries related to participants' stay of computers after attend-

ing an ECM conference and their perceptions of the conferences'

influence on their use of computers appear in Table 5 and 6. Respondents

had actively pursued further study of computers: over one-third

of the respondents (35.2%) had tried to learn more about computers

on their own; one-fourth (25%) had attended workshops or seminars

on computers; over one-sixth (17.6%) had taken courses in computing;

and one-seventh (14.8%) had done additional reading about computers.

Even if the ECMI conferences were not the sole reason behind this

pattern of persistent interest and further study, they at least

provided a positive fIrst experience for motivated faculty members

and did not discourage subsequent efforts. Respondents' ratings

of the conferences' influence on their use of computers were

consistently above the mid-point of a nine-point scale: the

majority of respondents whether grouped by conference, discipline

group session or computer language session rated the influence of

the conference above the scale's mid-point.

When asked about problems in faculty use of computers at their

institutions, respondents cited a number of common problems. Among

these were the absence of encouragement for faculty to learn about

993
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Table 5

Participants' Study of Computers after ECMI Conferences

Subsequent Activities to Increase Computer Skills

Attended

Computer Language
Workshops Independent Additional

Session at
Total Took Courses or Seminars Learning Reading

ECMI Conference N Percent N Percent N Percent N Percent N Percent

FORTRAN 77 43.8 17 22.1 16 20.8 25 32.5 13 16.9

BASIC 83 47.2 12 14.5 23 27.7 31 37.3 10 12.0

PL/1 8 4.5 0 0 2 25.0 4 50.0 2 25.0

Other 8 4.5 2 25.0 3 37.5 2 25.0 1 12.5

Total 176 100.0 31 17.6 44 25.0 62 35.2 26 14.8
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Table 6

Influence of ECMI Conferences on ParticipantsT.Use of Computers

Conference

'SCale-- Total ECMI/1 ECMI /2 ECMI /3

Response N Percent N Percent N Percent N Percent

Total
Influence 9 9 5.1 3 5.7 5 8.2 1 1.7

8 22 12.5 6 11.3 8 13.1 8 13.8

7 40 22.7 11 20.8 12 19.7 17 29.3

6 23 13.1 6 11.3 7 11.5 9 15.5

5 34 19.3 10 18.9 17 27.9 6 10.3

4 12 6.8 2 3.8 3 4.9 7 12.1

3 16 9.1 9 17.0 4 6.6 3 5.2

2 12 6.8 5 9.4 3 4.9 3 5.2

No
Influence 1 5 2.8 1 1.9 2 3.3 2 3.4
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and use the computer (21.6%), the demands of administrative rather

than academic computing (17.0%), lack of knowledge about computers

(13.6%), and no computer or terminal (5.1%). But sixty-one respondents

(34.7%) cited problems other than those anticipated by the response

alternatives in the questionnaire. These centered on a need for

further faculty development on campus, usually in the form of release

from a heavy teaching load, and on a need for more terminals on campus.

These same themes, needs for further faculty development in computing,

for faculty release time and for more terminals, were apparent when

respondents gave their opinions about their greatest needs in answer

to another question.

Conclusions

These responses to follow-up questionnaires on the ECM conferences

generally show thlf.t participants reacted favorably to the conferences,

tried to increase their knowledge of computers after the conferences,

and began using computers in their courses. The extent to which

respondents activities related to computers can be attributed to the

conferences, however, is unclear. Participants in the conferences

probably represented a select group of faculty from minority institutions

already interested in computers and motivated to learn about educational

computing, and respondents to the questionnaires could be an even

more select group of faculty. At least the conferences provided a

positive first exposure to computer uses in education and at most they

provided the impetus for considerable further work in developing and

using computers in courses.
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From respondents' comments it is evident that they perceived .

a need for further faculty development in educational computing, for

faculty release time to develop computer applications at minority

institutions, and for larger numbers of terminals on campus. Greater

faculty familiarity with computer uses and implications in specific

disciplines would be consistent with the increasing importance,of

computing in career fields and daily routines. Similarly, direct

access to computers through terminals and through keyboards on

stand-alone microcomputers has begun to replace indirect batch access

in academic environments. And faculty release time is probably a

necessary condition for promoting further classroom computer applications.

But institutions should plan each of these steps so that they complement

one another and build toward appropriate and attainable goals for

educational computing, whether computer-assisted instruction, computer-

managed instruction, computer literacy or computer science, for the

institution.
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ECMI/3 REVISITED - 9 MONTHS LATER - PARTICIPANTS' QUESTIONNAIRE 1/9/78

(Circle the ONE best answer to each question unless instructed otherwise. Anonymous!)

(1) What do you feel your participation in ECMI/3 did for you?

(A) Acquainted me with the computer and its uses in my discipline
(L) Enabled me to do a better job of writing a proposal (or participating in

planning) that was computer related
(C) Enabled me to teach better in the sense that I could at least talk about computers
(D) Enabled me to use the computer in one or more courses
(E) All of the above

(2) Since ECMI/3 I have had the following experiences (circle all that apply):

(A) Wrote a proposal (or participated in planning) that was computer related
(B) Used the computer in one or more courses to illustrate concepts
(C) Used the computer in one or more courses to score and/or analyze test questions
(D) Mentioned computers in connection with some material covered
(E) Never mentioned or used computers in my teaching

(3) At this point which of the ECMI/3 activities seems to have helped the most?

(A) Discipline group sessions
(B) Language sessions
(C) General sessions
(D) All of these
(E) Other (explain:

(4) What is your assessment of the benefit to you and your students of your partici-
pation in ECMI/3?

(A) Waste of time
(B) Somewhat worthwhile
(C) Fairly worthwhile
(D) Worthwhile
(E) Very worthwhile

(5) In what discipline did you participate?

(6) In what language did you participate?

(7) Did you learn enough about computing in your discipline to enable you to continue
self study in computing?

(A) Yes
(B) No

(8) To what extent did you continue self study in computing?

(A) I took one or more courses in computing after ECMI.
(B) I tried to learn more on my own.
(C) I attended an additional workshop or seminar.
(D) I did some additional reading.
(E) Not at all.

(9) Have you worked actively since ECMI/3 to initiate or further develop academic
computing at your institution?

(A) Yes (my school has no academic computing facility).
(B) Yes (to improve existing academic computing facility).
(C) Yes (to make new or better use of the existing facility).
(D) Yes (other--explain: ).

(E) No.

9!)j (OVER)
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(10) To what extent did ECMI/3 help you to work actively to initiate or further develop

academic computing at your institution?

(A) It was the only help I got.
(B) ECMI was the most important of two or more influences (name the others:

)
(C) ECMI was a factor, but it was less important than another (or other) influ-

ence(s) (name the others:
)

(D) ECMI did not help at all, because I had no opportunity to do anything.
(E) ECU did not help at all, even though I had an opportunity (explain:

)

(11) To what extent do you feel another ECMI conference would benefit your institution?

(A) Greatly (explain: )

(B) Much (explain: )

(C) Some (explain: )

(D) A little (explain: )

(E) Not at all (explain: )

(12) At my institution we have the following problems with computing (check all that apply):

(A) We have no computer and no terminals.
(B) The Administration crowds us out when we need to use the computer.
(C) There is a lack of knowledge about computing.
(D) No one encourages the faculty to learn about the computer or to use it.

(E) Other (explain:

(13) Please use the space below to describe as well as you can:*

(A) Academic computing plans at your institution

(B) Any additional comments you care to make

* (Continue on additional sheet if necessary.)



ECMI PARTICIPANTS FOLLOW-UP QUESTIONNAIRE DECEMBER 3, 1979

1. What is your current occupat.ion, if dif-
ferent during your participation in ECMI?

2. What is the extent of your participation in ECMI? (Circle where appropriate)

A. ECMI/1 C. ECMI/3 E. Other (specify):

B. ECMI/2 D. ECMI Summer Workshop

3. In what discipline(s) did you participate?

A. B.

4. In what language(s) did you participate? (Circle wnere appropriate)

A. FORTRAN C. PL/1

B. BASIC D. Other (specify:

5. What is your assessment of the benefit to you from your participation in
ECMI(s)? (Circle one response)

A. Very worthwhile

B. Worthwhile

C. Fairly worthwhile

D. Somewhat worthwhile

E. Waste of time

6. Which of the following best describe problems concerning the faculty computer
situation at your school? (Circle where appropriate)

A. We have no computer and no terminals.

B. The Administration crowds us out when we need to use the computer.

C. No one knows much about computing.

D. No one encourages the faculty to learn about the computer or to use it.

E. Other (explain):

7. To what extent do you use computers in your academic work?

A. Use it in one or more courses to illustrate concepts.

B. Use it in one or more courses to score and/or analyze test scores.

C. Use it in connection with research projects.

D. Sometimes mention computers in connection with some material covered.

E. Never mention or use computers in my academic work.

F. Other (explain):

(See also other side)



8. To what extent have you increased your knowledge of computers since ECMI?

A. Took one or more courses in computing

B. Attended workshop(s) or seminars

C. Tried to learn more on my own

D. Did some additional reading

E. Other (explain):

(Circle where appropriate)

2

9. On a scale of 1-9 rate the influence of your participation in ECMI(s) upon

your use of computers. (Circle one)

NO INFLUENCE TOTAL INFLUENCE

1 2 3 4 5 6 7 8 9

10. My two greatest computer- related needs are:

A.

B.

11. My school's two greatest computer-related needs are:

A.

B.

12. List your institution's plans for academic computing* (if none, state none):

* The term "academic computing" does NOT include computing for the registrar,

business office, etc. It does include computing for students, faculty, class-

room, etc.; i.e., for instructional or instructional management purposes.
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INTERVIEWS ON ACADEMIC COMPUTING

CONDUCTED AT SELECTED MINORITY CAMPUSES

Hugh Poynor (Designer)
Poynor Computer Applications

6372 West 82 Street
Los Angeles, CA 90045

Report #1: ACADEMIC COMPUTING:
A SAMPLER OF APPROACHES
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These interviews were conducted on nine minority campuses as

part of a data-gathering activity for the report entitled

"Instructional Computing in Minority Institutions: A Needs/

Strategy Assessment," Sister Patricia Marshall, Principal

Investigator, The entire study was funded by the National

Science. Foundation (NSF SPI 7821515).
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REPORT #1

ACADEMIC COMPUTING:

A SAMPLER OF APPROACHES

IN MINORITY INSTITUTIONS

Sister Patricia Marshall
Xavier University of Louisiana

7325 Palmetto Street
New Orleans, LA 70125

A variety of post-secondary minority institutions using

a variety of approaches to academic computing were interviewed

campus-wide and in-depth late in Fall 1979. These interviews

were part of a larger assessment of needs in educational com-

puting at 239 minority institutions. (1)

Faculty, students, and administrators were interviewed on

computing development, usage, problems, and successes. Di-

verse approaches' were discovered, corresponding to philosophic,

demographic, geographic, historical, political, and cultural

factors.

The institutions were selected in order to obtain as

broad a cross section as possible within time and financial

limits and parameters such as ethnic composition, type of

control, date of establishment, highest level of offering,

academic orientation, enrollment, type of access of hardware,

and experience. While not all of the most successful

institutions were chosen, we did try to include schools

which would not feel threatened by the interviews and which
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had had enough experience to identify factors inhibiting and

promoting progress. Consciously excluded were such insti-

tutions as the Universities of Hawaii and Puerto Rico, partly

for financial reasons and partly because they are so much

larger than minority institutions in general. The table on

the next page lists the institutions interviewed and some

key parameters used in their selection. For confidentiality

we identified them only by number. We will report here on

four of them.

Institution #1

Institution #1 is an Eastern seaboard, public, urban

two-year, three-fourths black institution established after

World War II. It enrolls over 9,000 students in day and

evening divisions. Two campuses, one emphasizing technical

studies and one evolving trward a focus on business studies,

are united under one administrative structure. Large numbers

of minority students began to attend this school early in

the '70s as a result of outreach by the institution. The

stable faculty consists of only 28 percent minorities.

Although this institution may appear small by national stan-

dards, it is one of the largest of the minority schools and

one of the few two-year colleges with any large degree of

experience and planning in academic computing.

Unencumbered by the weight of tradition and spurred by

local employment needs, Institution #1 had established a

separate academic department for data processing by the
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early date of 1965. This department, now called Computer and

Information Systems (CIS), attracts 300 majors and graduates

about 25 each year with an associate degree in computer

studies. Four full-time and numerous part-time faculty

staff the department.

The school has weathered three hardware phases and is

entering its fourth. Initially an IBM 1620, acquired for the

data processing department in 1965, was the only computer.

A committee from electronics, data processing, and administration

hired a manager of computer services and developed specifications

for a UNIVAC 9300, which arrived in 1968. The college allo-

cated its funds to lease it and pay support staff for

administrative services. Departments and individual users,

however, have never been charged.

1972 brought a UNIVAC 9480 (131K) with four terminals for

administrative data entry and inquiry. COBOL, RPG, and 'FORTRAN

were supported for students, as well as ASSEMBLER (on the 9480

and the 1620). This UNIVAC is still used for student batch

runs. In addition, ten ports were rented in 1975 on a com-

panion community college's HP 2000, an arrangement that was

terminated in 1979 in favor of access to a DEC 10 at a nearby

private university. Students use ten DecWriter terminals

which are dedicated during labs for a course in BASIC and

used for other courses during open times.

The CIS faculty purchased five micro-computers in Fall

1979 through a Title VI grant. These have replaced the 1620

in teaching assembler languages and computing principles.
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A fourth system is under consideration now because of the two

campuses, growth of institutional and faculty research, and

growing concern for academic computing. The institution had

done its own local needs assessment before considering such

a step.

Thus, this institution has steadily built its computing

capabilities, if at a slower pace than some majority insti-

tutions certainly also at a faster pace than most minority

and/or two-year institutions. This stable growth has resulted

from support by the college of increases in computing capa-

bilities through its own funds, supplemented by aggressively

sought federal grants. Because of its careful planning and

budgetary practices, the school will be able to assume

ancillary costs when grants expire.

Factors influencing the expansion of computing capabilities

at this institution have been the local employment market,

size of the student body (necessitating automation in record

handling and giving early exposure to administrators and

faculty), support by administration, key faculty members with

interest and dedication to supplement the budget for computing

resources, and explicit planning mechanisms within the college

charged with studying computing needs.

Administrative support is evidenced by hiring practices,

release-time practices (for proposal writing and planning),

and activities involved in acquiring computing equipment. A

few key faculty members have visited other successful sites,

attended conferences (ECM (2) and others) and conventions,

10'
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served on committees in professional associations, sought

external funds, and lent one another intellectual and moral

support. The evaluator who conducted the interviews at this

community college commented:

These individuals represent a scarce resource
at any institution and seem to represent a ne-
cessary if not sufficient condition for progress
in academic computing. CPA broad base of faculty
awareness is probably not a necessary condition
for growth in an institution's computing capa-
bilities.)

Periodic ad hoc committees on computer utilization further

exemplify the planning mechanisms for computing established

within the college. Plans also exist to establish a line

position for a director of information systems reporting to

the president through a dean of planning, development, and

communications. This new position would assume responsibility

for academic, as well as administrative computing.

Tensions have existed between administrative and academic

computing, as at many other institutions. The manager of

computer services reports to the vice-president for admin-

istrative services. The CIS Department, on the other hand,

is within the Division of Business, Secretarial, and Computer

Sciences under the vice-president for academic and student

affairs. Support staff have grown through several stages to

the current manager of computer services, three programmers,

two keypunchers, and two computer operators. No students

are employed since the manager claims "it doesn't work."

Students submit batch jobs through a slot in a door.

Output pickups are scheduled twice daily for fifteen minutes
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each. However, during the two lab hours assigned each course

in a batch-mode language, turnaround time is closer to

immediate. Students--who probably know of no other

alternatives--accept the pickup arrangement, complaining

only about the number of keypunches. Terminals are available

for learning BASIC, and the APPLE microcomputers were made

available in Spring 1980 for learning ASSEMBLER. The commercial

option in CIS will be offered at the campus nearest the

business community and the scientific option at the other

campus. Academic applications exist also in the business

department (managing data on patient care and student per-

formance). CMI(3) is expected to be developed in remedial

reading and CAI(4) in science courses after the new con-

figuration is installed. Faculty with a good track record in

attracting federal grants will be responsible for developing

CAI at the science learning center. The project director for

the science learning center had attended an ECMI conference and

attributes his current grant, in part, to that experience.

Institution #2

Institution #2 is a private, women's four-year, histori-

cally black, liberal arts college with a tiny, though stable,

enrollment of about 600. Located in a mid-Atlantic city,

the institution houses its computing hardware in one attractive

location on campus. This hardware includes an 81 IBM 1130

batch system used for administrative purposes and student pro-

gramming courses and an interactive HP 2000 with fifteen

terminals used extensively for CAI tutorial and drill and

practice in mathematics, English, and biology. Two of four

keypunches are available to students.

101d



Computer center hours are 8 a.m. to 10 p.m. (Saturdays

on request), and

Freshmen receive

9

consultation is available during these times.

computer ID numbers at the beginning of the

school year, but upperclass students have open-shop, direct

access to both computers. They run their own decks and

retrieve their own output immediately; however, lines do

develop when the business office is running at the same'

time on the 1130. Tables are provided students in the com-

puter center for such use as examining output and correcting

programs.

Reports on

faculty prepare

using IDF, have

a great deal of

also taken place

the success of the CAI project, in which

courseware (or modify existing courseware)

been given at CCUC(5) and ECMI(4) conferences;

consulting and sharing with other colleges has

. In addition, this college has been cited as

an academic computing exemplar by HumRRO(6).

Computing began at the institution eleven years ago. A

rented teletype connected the college to TUCC(7) and provided

for some instructional work, as well as for improving computer

literacy of the faculty. Influential in establishing the

initial capability were the president of the college (who

later attended an ECMI conference) and the mathematics depart-

ment chairperson (who later became the computer center director).

A year later, the college purchased the 1130 through a federal

grant in connection with another university. This computer

was used, from the beginning, for both administrative and

academic purposes. It was also used cooperatively by two

other small, church-related, primarily white institutions in

1011
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in the same city. All three schools used it for registration

processing. Five years ago a Title III grant made possible

the purchase of the HP 2000 with fifteen terminals for CAI

development. Basic skills disciplines accounted for early

CAI use; CAI is built into course requirements in these

disciplines.

The success here with CAI has given rise to new problems.

Students need twice as many terminals, and the 1130 is too

small and is no longer supported by IBM. Additional personnel

trained in computing are needed. Release time for faculty

is needed to development additional CAI courseware. Despite

the success, the support of the president, and the small size

of the institution, some faculty are still unaware of the

potential in their disciplines. In such a small school, this

is seen as a problem by faculty who do use the computer.

Attendance of ECMI conferenceshelped to develop a

strong team of faculty, however, who have used instructional

computing heavily. Through a federal grant the institution

began to share its expertise in Spring 1980 by conducting a

regional conference similar to the ECMI conference. The

college collaborated with Institution #4 in conducting that

conference. Thirty small colleges participated.

One faculty member cited CAI as extremely helpful to

entering freshmen, so many of whom are in need of remedial

work due to inadequate preparation in secondary schools.

Students said they appreciated the CAI but not the downtime.

1 0
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The president of the institution would like to see separation

of administrative and academic computing. Plans for upgrading

the existing hardware are on the drawing board.

Despite its small size.and its dependence on hardware

and software that are less than state-of-the-art by today's

rapidly changing standards, this institution has taken a

position of leadership in the development of transportable

courseware for use in basic skills courses. Success has

brought with it new problems, but it has also nurtured con-

fidence, plans, and determination to solve the problems.

Institution #3

Institution #3 is a technical-vocational, two-year,

Hispanic institution located close to the Mexican border.

One of four such institutions comprising a state system, this

school was established on a World War II air force base in

1967. Its fast-growing student body numbered well over

1,100 at the time of the interviews, and some of the growth

is in the data processing program.

Curriculum design is a high-priority and on-going

activity at the school, as evidenced by its special staffing

and the existence of school-industry cooperative committees

and advisory committees. Annual evaluation ensures that

curricula are up to date and graduates are well prepared for

employment. (Some students command entry-level salaries as

high as $18,500 without graduating.) Just minutes away from

this institution are vast farmlands on which thousands of

Mexican Americans barely survive. Thus the existence of an

_1013
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industrial corridor and this institution to serve it is

pivotal to economic change in the area. (On the first day

of the interviews here the Wall Street Journal stated that

this region was one of the four fastest-growing industrial

areas in the country.)

A new building houses the computing and electronics

programs and computing facilities, as well as some other

mathematics and science or technical programs. Nearly

one-third of its 17,000 square feet is occupied by computing

facilities and classrooms used in the industrial data

processing program (IDP). Prior to the interviews (just two

weeks after the move to the new building) less than a fourth

as much space had been available.

IDP students dominate the facility, which, like the entire

campus, is outstandingly clean and well organized. Terminals

are dedicated to students, or to entire classes, from 8 a.m.

to 5 p.m. Often the facility is open till 6 because the IDP

chairman stays late. Since most students are Mexican-American

undergraduates who live with their families in the area and

are not accustomed to being away in the evenings, the facility

is not kept open at night. A demand does exist, however,

from working adults in the area for an evening program.

Finances and staff are the obstacles to be overcome.

Two instructors are employed in the IDP program, one the

chairman. An additional slot is open but not filled. The

two instructors bear heavy teaching and lab loads, with most

emphasis on lab work. They share the burden of supervising

101,
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the facility. Second-year students are trained not only to

program (and maintain programs) for some administrative and

academic applications, but also to assist'as consultants to

first-year students when instructors are unavailable.

The IDP chairman has spent much of his own time on

outreach to other departments, providing demonstration projects,

seminars, and classes. The degree of interest from other de-

partments likely to use the computer for instructional purposes

ranges all the way from "take it away" to "you can't begin to

meet MY needs." Those least interested are traditional

instructors. In programs using individualized instruction

(or in which instructors have had previous experience),

faculty are eager to attempt computer-managed instruction or

computer-assisted test generation. Attitudes appear to stem

from educational philosophies rather than from familiarity

with areas of expertise, such as nuclear technology or

mathematics.

Two weeks after the move to the new building, when the

interviews were conducted, a terminal room contained ten CRT's,

two teletypes, and a line printer in fairly constant use. A

Radio Shack TRS-80 and an IMSAI 8080 microcomputer were also

available. Six additional CRT's, a printing terminal, a

digital plotter, and a tape drive were also being readied for

use. Three keypunches with acoustical shells were available.

Bulletin board displays included charts, lists, schedules,

computer-generated Mona Lisas, and a sign proclaiming "The

Dirty Dozen." ("The Dirty Dozen," it turned out, were the
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second-year students who had survived out of a much larger

original field of beginners in the IDP program.)

The terminals were on-line to a DEC PDP 11/70 located

in a department store 45 miles away. COBOL is not the

latest (1969), and RPG card decks are sent to a DEC 10 at a

university 50 miles away, with a turnaround time of weeks.

But students are obviously learning and being hired. The IDP

department, having grown from four students in 1974 tomore

than seventy at various levels of advancement at the time

of the interview, has gone through several upgrades of remote

connections. Current plans call for an on-site computer with

32 ports for student use. However, instructors who want to

support individualized instruction, record keeping, and test

generation in open-entry/open-exit courses feel they may still

not have sufficient capacity since they would be in contention

with IDP for use of the resources. Meanwhile administrators

are working on additiona capacity for administrative work

(remote access to a large state institution's network.)

One instructor has done some work of his own, some of

which was destroyed in one of the upgrades. Most recently he

has been using a TRS-80 microcomputer on his own time. He

envisions a cluster of micros in a classroom, which he sees

as a cost-effective to his problems in a tradition-

oriented department. ne electronics program, which trains

almost a hundred students for customer engineering on DEC

equipment dedicated to the program, can use twice as much

hardware. The chairman of this program, a former ECMI(2)
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participant, keeps up with hardware periodicals and literature

but is far too busy to move into academic computing generally.

Students who are beginners tend to see no problems with

existing hardware and software, but the advanced "Dirty Dozen"

talk like data processing managers. Completely at ease in the

jargon and what's behind it, they speak knowledgeably about

the shortcomings of the available software, the need for this

version of a language and that many ports, and even the

additional justification needed in the current proposal for

new equipment.

Administrators give moral support, but their budget

requests have to move through several layers of state

bureaucracy and compete with other technical institutions.

Even when funds exist, it is difficult to find qualified staff

in the area who are not already working for burgeoning indus-

tries at high salaries. Nevertheless, the industrial data

processing program grows, and other departments are beginning

to voice their needs. Among two-year technical schools, this

institution may be on its way to becoming an academic comput-

ing exemplar.

Institution #4

Institution #4 is a state-controlled, four-year master

degree-granting, black institution, with liberal arts and some

engineering emphasis. The enrollment is 5,400 students.

Lo.,7ated across town from Institution #2, this scho,11 was the

last (and only minority) institution to procure a mainframe

computer through the National Science Foundation's original
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Office of Computing Activities. That computer was a CDC

3300, and it followed the first computer acquired in 1964,

an IBM 1620. It was replaced by a DEC 10 in 1977. Federal

and state funding were combined in each of the latter two

cases, with the CDC being sold to add to the funding for

the DEC.

Although some impetus came from the computer center

(especially recently), a key role was played by a former

dean of arts and sciences after whom the computer center

is now named. More than 80 terminals are on-line to the

DEC 10, 26 of them in the computer center. A variety of

languages are available: BASIC, PASCAL, APL, COBOL, ALGOL,

LISP, and others. The computer is available around the

clock all week. The staff includes nine programmer/analysts,

and experts are available to faculty and students as needed.

Students access the computer interactively through class

accounts or individually (both authorized by departments)

as well as by batch jobs. A monthly report provides usage

information,but is not currently used for charging. Most

use is by students in coursework, but faculty do research,

and administrative applications abound. Turnaround time is

good except at peak times. Jobs are limited to fifty at a

time, which can cause a connection delay of ten-to-fifteen

minutes. Work space in the computer center for students

is also limited.

During the past two years Institution #4 has experienced

what the computer center director refers to as "a quiet
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revolution" in computing. From a single-job, batch-mode

machine with OK main memory and 25 megabytes of disk, the

university took a quantum leap to 256K, 600 megabytes of high-

speed disk, and the ability to process up to fifty jobs at a

time in many languages interactively, in batch mode, or in

combination.

However, increased demand for computer time has lowered

response from excellent to poor. Engineering, which six

months before the interviews could.run circuit analysis,

finite element, operations research, and other sophisticated

jobs at any time, must now normally execute many of these

between 5 p.m. and midnight, and several between midnight and

8 a.m. Engineering school jObs also include CAI packages

needed for educationally disadvantaged students, and it is

difficult to find time during the day to run them. Plans are

afoot for a memory upgrade at $100,000, half of which must be

raised from outside the university budget. Further upgrades

will probably include a remote-site laboratory and a processor

upgrade. Staff and space needs were cited in addition to

hardware and stations for remote access.

An active computing advisory committee, chaired by a

chemistry professor, functions as an agent of change and

supplements positive Pressures from all types of users and

administrators. Proposals have been written, and a computer

science degree program is to be launched in Fall 1980. An

academic computing director and an administrative computing

director will also be hired.

101 J
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Some usage came about through participation of faculty

at ECMI conferences(2), where they learned about MINITAB,

test assembly and scoring, test item banking, and CAI, all

of which are now used. A2 hough most usage is by the en-

gineering school, other departmonts (specially.mathematics,

chemistry, and business) are becoming active users. The list

has expanded each month in the last two years. Electrical

engineering has also developed several microcomputers for

instructional use and an HP 1000 that is used for instructional

purposes and research in upper-level courses.

Instrumental in the growth of computing in engineering at

this university has been an engineering accrediting agency,

according to some faculty. Employment of faculty by local

industry was a factor in initially creating awareness of com-

puter potential among engineering faculty. ECMI conference

attendance is credited with increasing awareness among mathe-

matics, chemistry, and business faculty.

Political problems associated with federal efforts at

encouraging integration have caused difficulties in maintaining

orderly development of academic computing, according to some.

Also cited as a negative factor was the pattern of federal

funding which historically favored mainstream institutions and

left out minority institutions. This is one of the few minority

institutions, however, that managed to begin to beat the system

as early as the '60s.
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Conclusion

In the cases of the institutions described above, though

a variety of approaches have been made toward academic comput-

ing, certain factors surface as common ingredients of success.

These include campus-wide planning (or at least planning beyond

the walls of a single department or class), dedication on the

part of key faculty or administrators, careful budgeting

practices, the ability to put together funding from various

sources, the ability to learn by experience (as well as by

capitalizing on the experience of others), and the will to get

maximum mileage from the resources at hand. Interestingly,

historical factors that could have defeated some actually seem

to have caused these institutions to try harder.
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REPORT #2

ADDITIONAL OBSERVATIONS AND SUMMARY

Thomas W. Mason
Head, DP Technology Department

Florida A&M University
Tallahassee, FL 32307

Introduction

This report is both a continuation and an expansion of

the analysis of data resulting from an assessment of educational

computing needs at 239 minority institutions (1). The first

analysis by Marshall*(2) detailed the experiences of four

minority institutions. Five additional institutions will be

described herein but in a somewhat different format.

The descriptions of the institutions are grouped under

the headings of:

Acquisition - "What do they have and how did they get it"

Diffusion - "How are they using what they have"

Synthesis - "What's needed and what's the chance of getting
it"

These headings roughly correspond to past, present and future

but were chosen to focus attention on the process of incorporating

a new technology in an existing academic setting. This process

is closely related to the general entrepreneurial process.

In the Acquisition phase, an Initiator invests considerable

time and energy to acquire a new technology. If the technology

is to survive past the institutional lifetime of the Initiator,

the knowledge of how to maintain and use the technology must

be diffused through receptive areas of the institution." Once

* (See preceding pages 1-19 in this appendix.)
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the knowledge has been spread, it can, with suitable insti-

tutional support, be combined with the experiences of others

to serve as the background for the emergence of new Initiators.

This last phase is called Synthesis.

Five institutions will now be considered in the structuring

discussed above. The complete set of nine institutions were

chosen as examples of "success stories" of educational computing

in minority institutions. The intent of these descriptions and

the accompanying analyses is to discover strategies for edu-

cational computing that display a likelihood for success.

The Institutions

The institutions described below will be referred to only

by number since guarantees of confidentiality were given while

collecting the data. The numbering follows Table 1 in Marshall's

article. Since the first four institutions have been described,

we start with Institution #5.

Institution #5:

This institution is a Midwestern, two-year American Indian

institution which serves over 130 tris from 38 states. The

junior college is federally supp:;5:c4,c _hrough the Bureau of

Indian Affairs (BIA) and has 1,000 students instructed by 50

faculty.

Acquisition

--Machinery

Because of inquiries by local businessmen and parents, funds

were sought for on-campus computing as early as 1968. However,
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because of federal policies governing machinery acquisitions

and the apparent indifference of the BIA, a computer could not

be acquired. Arrangements were therefore made with local city

schools for processing administrative computing needs -- insti-

tutional recordkeeping and grade reporting.

In 1971, an IBM 1401 computer was donated to the insti-

tution. Although the peripherals included disks, tape drives,

card reader and printer, the computer was used to teach

electronics and computer repair but not programming. However,

keypunching was taught as a clerical business skill.

Within two years, CRT's had been acquired to use a remote

computer center, and the institution had begun to use computer-

managed instruction (CMI) in reading courses. Since 1974, IBM

has provided an employee to teach, first, computer repairs and

now, programming. Furthermore, in early 1979, the college

acquired a PDP 11/34 (256K, 5MB disk) with private funding:

The college has set aside $50,000 for support operations,

additional terminals, a tape drive and a card reader.

--Initiator

The drive to acquire the computer was initiated by the dean

of instruction, the vice president and the president. The actual

acquisition is credited to program development officers (who had

been given the task of finding a way of sponsoring the machine)

and the president's leadership.

Diffusion:

--Management

A computer committee is chaired by the assistant Dean of

Instruction and consists of program development officers and
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selected faculty members. Eventually, the director of

institutional research will chair the committee. The

committee's primary task is to get a computer center director.

The BIA has approved the position of director but at a level

$10,000 below reasonable market demands.

--Operations

Staff, support is nonexistent. The computer center is staffed

voluntarily by faculty who contribute evening hours on a rotating

basis. This allows student access of approximately 14 hours per

day using 13 terminals of various types.

--Software development

Six faculty members have taken the lead in voluntarily

developing software in addition to that supplied by the vendor.

Primary effort is being put forth to develop rather than adapt

existing courseware and instructional programs. In this way

the idiosyncracies of the PDP 11/34 can be learned. Adaptation

of existing courseware from other institutions seems likely to

occur later.

--Curricula/Special programs

The college offers both technical/wpcational and academic

preparation programs. The Data Processing program is part of

the Business Division and includes courses in RPG and COBOL.

The popularity of programming as a major is increasing, and

the students are proud of "their" new computer.

The CMI reading program has been transferred to the 11/34

and is heavily used. There are additional plans for on-line

testing, tutorials and additional CMI-based courses.
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Synthesis

--Needs

There is an immediate need for a computer center director

and a full-time programmer. The faculty are now becoming in-

terested in using the computer and are beginning to request

release-time for courseware development, in-service education

and more information about the use of computers in their dis-

ciplines.

Analysis:

The institution has emerged successfully from the Acqui-

sition stage but is mired in the process of Diffusion. Experience

has shown that faculty will spurn a new technology rather than

become frustrated by it. Therefore, without a permanent director,

the voluntary efforts of the faculty will eventually cease and

new projects will be abandoned. The computer will then be used

only by those areas for which it is essential. An opportunity

to significantly impact the institution will be lost.

Institution #6:

This private, 4-year, liberal arts, predominantly black,

urban institution has existed for more than 100 years. There

are approximately 1,500 students which makes it an average-size

minority institution.

Acquisition:

--Machinery

The first computer- (IBM 1130, 8K) was obtained in 1966

replacing two remote terminals. Subsequent upgrades of the

1130 (to 16K memory in 1968) and the acquisition of a DEC PDP
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11/40 in 1974 were funded by grants from the National Science

Foundation. Both the IBM 1130 and PDP 11/40 are currently used

with multiple disks, card readers, line printers, plotters, tape

units and a total of 21 terminals. At the time of the inter-

views, delivery was anticipated of a PDP 1103 to be used for

research, data analysis and monitoring.

--Initiator

The initiator of all acquisition activity since 1968 is both

chairman of the computer science department and director of the

computer center.

Diffusion:

--Management/Operations

The center is largely "held together" by the director who

is also chairman of the computer science department. He is the

person the faculty turn to for assistance in getting relevant

software. He is also responsible for making the 1103 operational.

There are student helpers but no full-time consultant to

assist students with specific problems. Also, there are no full-

time operators for academic computing even though the institution

employs three full-time employees for administrative data

processing.

The center is an ope shop operation, available 150 hours

per week. The .computers are unattended at least a third of that

time. The system is functioning near capacity. Student pro-

grammers, particularly computer science majors, are active

throughout the day and night.

10-
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--Curricula/Faculty

There is little interest on the part of most faculty to

become involved in the system other than as users. Unlike

most minority institutions, most users are researchers who

have only recently become interested in instructional computing.

Most of the faculty are not aware of the historical development

of the campus computer capability or the recent changes. In

general, their interest in computing extends no farther than

the boundaries of their laboratory, or classroom or, at the

most, their department. Their response to the current problems --

overcrowding at the center, low level of instructional computing --

is to add more terminals, especially in research labs.

Synthesis:

There are obvious needs in attaining managerial and opera-

tional support. Furthermore, the system is essentially saturated.

Additional memory and disks are needed to improve response time.

The president has been made aware of these needs and is sup-

portive of instructional computing efforts, but his administrative

council supports improvements for administrative computing only.

Analysis:

Although this operation is almost 15 years old, the insti-

tution is still in the Acquisition phase. The reliance on the

Initiator is almost total. Hardly any initiative has been taken

to diff .se either knowledge or responsibility to form a more

stable operation. Since this situation has existed for so long,

it may take a traumatic event to significantly change the

operation.
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Institution #7:

This private, Southwestern, two-year institution was

established in 1969 and is the first Indian-owned, Indian-

operated, accredited college on a reservation. There are

400 students on the main campus and 74 full-time faculty.

The school grants ,associate of Arts, Associate of Science

and Associate of Applied Science degrees in many areas, in-

cluding computer science.

Acquisition:

- -Machinery

Automatic Data Processing has been available since the

college first opened. For the first six years, remote computers

were accessed with terminals, but.in 1975 a DEC PDP 11/40 was

obtained. A year ago, that machine was upgraded to an 11/70.

- -Initiator

To the administrators, computers are important for admini-

strative computing. Growth is also planned for academic com-

puting but the increasing administrative computing load was the

spur that led to the original acquisition of the PDP 11/40 and

also to its subsequent upgrade to an 11/70.

Diffusion:

- -Management

The head of the computer center recently left after 10

years.. FR: was instrumental in making the computer center useful

for academic computing.

- -Operations

The computer center staff is small but "they do it all."

BecLuse of the remoteness of the campus, spare parts are stock-
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piled and the staff occasionally debug and replace parts of the

hardware. The computer itself is available 24 hours 1.-rer day,

but student terminals are located in buildings which are locked

at night. Some faculty/staff members have terminals in their

offices, and a few have them in their homes.

In reflection of the emphasis on administrative cu. _cing,

until recently, the largest group of students in Computer

Science classes were college st' v.rning how to operate and

program the computer in the perfoce of their jobs. Further,

a number of commercial application packages have been purchased

for interested users.

-- Curricula /Faculty

Expertise in academic computing is noticeably lagging

behind its commercial cousin. Although a few non-computer

science faculty have developed their own courseware, most are

still wating for training sessions and the availability of

programmers.

The institution has converted its instructional program

from data processing to computer science. The number of majors

has decreased,. Students reported that the course was a difficult

one and the students' backgrounds were so lacking in the rudi-

mentary skills of computer usage that it was nearly impossible

to comprehend algorithrr development, structuring methods, etc.

Synthesis:

The institution is quite pleased with their current equip-

ment. Continued satisfaction, especially in the academic area,

will depend on how quickly a new director is found and the com-

mitment of the new director to training.

103u



29

Analysis:

This institution has very successfully diffused knowledge

in the administrative computing sector. Similar strategies

could be used for academic faculty. Although very young,

this institution has much to teach many of its fellow minority

counterparts about the successful infusion of a new technology.

Institution #8:

This private, rural, black institution offers bachelor's

and master's degrees and has programs in both liberal arts and

engineering. Approximately 3,300 students are enrolled at this

institution which is nearing its centennial celebration.

Lcquisition:

--Machinery

Instructional computing began 20 years ago when a $20,000

National Science Foundation grant was used to acquire an IBM

1620 batch computer. Eight years later, an HP 2000 interactive

computer was bought with ..;rant funds. More recently, a time-

sharing egreement was entered --Tro with a neighboring, large,

non-minority institution. This arrangement is to allow access

to an IBM 3031. There are 65 terminals (15 DECWriters, 34 TTYs

and 16 CRTs) located campus-wide and many can be used to access

the 3031 as well as the 2P 2000.

--Initiator

The engineering program has historically taken the lead in

computer a;:quisitions and management.

103.
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Diffusion:

--Management

Until recently, the computer center was administered by a

most knowledgeable and highly-respected individual. He has

since left for a more lucrative position in industry.

--Operations

The center is organized as an open -shop operation. There

are no full-time operators (administrative computing has a

System/3 with two full-time operators), nor are there specially

assigned consultants other than the computer center director.

Student usage is extremely heavy. In addition to the 75

computer science majors, most areas of science use instructional

computing along with veterinary medicine, agriculture and a

very heavy usage in sociology (simulation, data reduction,

analysis and statistics). Student complaints center on the

availability and down-time of terminals and the inadequacy of

the workspace. Those complaints are offset, however, by their

appreciation of the instructional computing content of their

courses.

--Curricula/Faculty

Educational computing is definitely an integral part of

the instructional activities at this institution. In recog-

nition of this, there is general dissatisfaction among all

elements of faculty users. The present system is essentially

saturated. The arrangement to use the off-campus IBM 3031 is

apparently not working to anyone` ,° satisfaction. Every

engineering faculty member uses the computer. The physics

10
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department would like to develop or adapt CMI and CAI packages

but the present facility wila not accommodate them. One chair-

man declared the growth in :.tudeni computing was "exponential."

Synthesis:

--Plans

A campus-wide task force has been identified to assess

instructional computing and alternatives for upgrading the

system. Administrators are considered supportive but without

funds.

Analysis:

This institution has successfully diffused knowledge of

and a,7;cess to the central computer to the point of saturation

and frustration. The next step should be decentralization.

Institution #9:

This public, 4-year institution is a branch campus of a

:Large university system. Its 4,300 students are two-thirds

black and one-tenth Hispanic. The college has been under

severe finaloial p.cessure since the governing political body

was faced wits:,. bankruptcy. Alternatives were considered to

either slimiate tho: thstitution or reduce it to a 2-year

program. Le institution responded by releasing faculty

members in Jil'eral dew aping academic programs

with a career orientation., Cine of the programs to be insti-

t,%ted w411 1 e in management information systems.
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Acquis,

--Machir

university System has a central computing center which

all member campuses must use. This provides access to an Amdahl

470, an IBM 3033 and an IBM 3031. The institution has a remote

job entry station and 18 terminals but no resident computing

power.

Diffusion:

--Management/Operations

The computing activity is under the very casual management

of a computer activities "coordinator" who is a faculty member

getting one - fourth release time for this function. In addition,

there is a full-time programmer and the equivalent of a half-

time student assistant for student consulting.

Decisions about acquisition and usage are made at the

System level. The institution has representatives on the two

most important advisory committees -- the policy committee and

the committee for instructional computing.

--Curricula/Faculty

There is a very small program in computer science in the

mathematics department. Using a CAUSE grant from the Nationol

Science Foundation, computer - assisted instruction has been

incorporated into physics and basic science courses and com-

puter-managed instruction has been used in chemistry courses.

Altogether, some 2,000 students use the c!inmputers each academic

year.

103-.
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Although computer usage is small compared to older,

larger branches of the University System, this institution

with its CAI and CMI activities is the heaviest user of

interactive applications. Yet the central Computer Center

has a schedule for charges which discourages interactive use.

A relatively low priority for the maintenance of the on-line

operating system has been assigned since there is little

interactive use over the entire System. Some faculty cite

this aspect of central services as justification for local

processing power dedicated to instruction in science courses

but there is little likelihood that the System administration

will approve of the housing of a local computer. Other faculty

members prefer to fight for the improvement of the telecom-

munications link tc the central sits and contend the present

resources ay2e eidequ'ace

Synthesis:

--Plans

The commitment to develop cooperative career programs has

zinliste,..1 the strong support of local businesses. However,

INith ti.;e fiscal uncertainty of the governing political body and

the fierce competitiln from industry and other academic insti-

tutions, it is unlikely that the management information systems

proram can be adequately staffed. Tight institutional budgets

will constrain improvements in equipment.

Analysis:

The experience of this institution is quite typical of

minority institutions that have been absorbed into a family
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of universities. The differences in educational perspective and

approach almost always lead to different attitudes toward

academic computing. Witness, for example, this institution's

pioneering uses of interactive programming for CAI and CMI which

gives rise to a central system response of discouragement and

disinterest. Note also that with the relatively small computing

load imposed by this institution, the response of the central

center can hardly be justified on a cost basis; a policy of

cooperation would prolably cost no more than the present policy.

The key t6 effective computing for institutions in

centralized systems is to attain a minimally sufficient level

of local processing power. The most effective way this can be

done is under the aegis of instructional research.
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Summary of all nine institutions

#1 - Computing expertise has diffused through the institution.
The planning process exists and opportunities are available for
decentralization.

#2 - Computing expertise is strong within a segment of the
university and at the top levels of the administration. Oppor-
tunities are available to spawn new computing efforts.

#3 - Still within the "init'Lator" stage. Potential for
diffusing expertise is minimal because of the dominance of
the Data Processing program.

#4 - Significant acquisition has occurred. The challenge now
is to provide an effective management.

#5 - Adequate computing power exists. The need now is for
effective management and administrative support of faculty
development.

#6 - The computing power is not adequate but it cannot be
extended until the current "one-man" management is replaced by
a workable form of governance. Only then will faculty expertise
be increased.

#7 - Adequate computing power. Expertise is widespread in
administrative computing and could conceivably spread to
academic applications.

#8 - The existing computing power is saturated but faculty
expertise is sufficiently diffuse to allow efforts to decen-
tralize.

#9 - The major source of computing power will always be the
central Computer Center. Research projects are needed to
obtain local processing power.
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Conclusions

The niae institutional studies are illustrative of the ,

powerful role of the Initiator. In most of the institutions,

one purposeful faculty member essentially single-handedly

acquired a system and made it operational. The entire job

required a significant expenditure of time and effort -- many

times without initial administrative support. The crucial

phase, however, comes once the computer is in a usable state.

The administration must then decide whether to provide an

operations staff and the Initiator must decide whether to turn

into a Missionary/Philanthropist. In the Misslonary role,

knowledge of computing use is extended to interested faculty.

As the Philanthropist, the Initiator turns over effective

control of the computer to an operations staff whether they

be professionals, a consortium of concerned faculty, a user's

committee, etc. No effective progress will occur until this

"diffusion" of knowledge and control has occurred.

Recent changes in computer technology offer the potential

of materially affecting the role of the Initiator. Micro-

computers now exist with significant power and almost insig-

nificant price. Therefore, future acquisition of computing

power -- either as the sole source or a complement to an

existing system -- can occur without "gut-wrenching" Initiator

efforts that were all too cc-tmon (and necessary) in the past.

The low cost of these instruments allows for incremental growth

that is easily accommodated 'y all levels of faculty expertise.

Furthermore, the operationo.J_ requirements are nil.

103:.
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The importance of effective academic computing to the

preservation and growth of minority institutions must not be

luidaresti mated. To have truly effective computing in an

Academic environment, the computer must be essentially

transparent', to the field. This is to say, detailed knowledge

of the tool must not Le essential for its use in acquiring

detailed knowledge of the primary field. Also, there must be

4 relatively low "entrepreneurial burden" in acquiring the new

technology. Otherwise, too much time and effort are expended

outside of one's professional carefAr-path with a potentially

detrimental affect. The acquisition of large (and even not-so-

large) mainframes has been a traumatic experience for many of

the nine institutions. The acquisition of microcomputers can

1.1rainate Most of the trauma while retaining much of the

effectiveness.
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ECMI NEEDS ASSESSMENT STUDY

INTERVIEWER KIT'

This kit contains directions for scheduling and conducting site

interviews at minority colleges in the ECMI Needs Assessment Study

interview sample. By following the directions you will be able to

conduct interviews and observations that allow the Study to make

comparisons across different interviewers at different sites.

Scheduling is of the upmost importance. Preparation is equall.y

as.important; you must know your schedule and the site itself before

travelling to the college. You will have a copy of t:Ie completed ECMI

Needs Assessment Questionnaire from the site, and you will be assigned

a site coordinator, or prime contact, before stepping onto the campus.

More about this is described next.

SCHEDULING INTERVIEWS

The sites are to be choosen by Sister Patricia with the

assistance of the Steering. Committee. You will be assigned to the

site, given the name and telephone number of your prime contact (site

coordinator) , and given_ the approximate dates for travel. Generally,

we are budgeted for one and one-half days per site and one-half days

travel per site. The typical interview schedule Can be. accomplished

in this length of time if you schedule properly. Contact the site

coordinator as soon as possible.

You will have to ask the coordinator for suggestions regarding

faculty and staff to be contactedfor setting up interviews. This

should be done after introducing yourself during the preliminary call

to the site. You will have trouble contacting people because of the

shortness of faculty ffice hours. Remember the Study is adequately

budgeted for telepl" e:spenses. The credit card number you should

use is 024-6426-046L,

Locating the Respondents

Ask the coordinator for the names and telephone numb rs of

suggesed respondents for the six levels you will be interviewing.

When locating respondents for the six levels explain that we are

seeking those faculty, staff and students having at least a modest

awareness of campus computing. We do not want a random cross-section

because the largest. proportion of respondants.at the minority campuses

are likely to be uninformed and-would not add to our understanding of

educational omputing at. the. sites. Remember, the interviews should

provide in-depth information for our St;..1dy.- The number of respondents

at each level are listed.below.,
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1. President
2. Deans (2 Engineering, A &S)
3. Chairmen (2 sciences, social sciences)
4. CC Director
5. Faculty (2 sciences, social sciences)
6. Students (4 or more)

Explain the purpose of the study and how you came to call on the

coordinator. Say that you have a copy of the questionnaire completed
late last Spring in our Study and that you are reading it to become
more familiar with the college. Because of this, the interviews will
not require more than 15 minutes. As further preparation, explain
that there are 5 aspects of educational computing at the college which
will be covered in the interviews:

Historical campus perspectives.
Changes to date
Degree of satisfaction by faculty ,nd students

or The climate for change
The role of ECMI

Much of your preparation will involve the coordinator at the
campus. This person can be very helpful to you and make your presence

on campus as unobtrusive as possible. Ask the coordinator to help
arrange contingency plans in the event last minute changes arise:

Confirm all plans by phone two days before travelling to the college.

Through the coordinator, arrange to get copies of the college
catalogue of course offerings, and degree requirement catalogues
(Engineering, Arts, Sciences, Humanities). It will be very useful to
read through these as soon as you arrive. If time permits ask that
they be mailed to you beforehand.

When it is possible to contact respondents directly for
obtaining interviews and later confirming them, it is best to do this
yourself rather than depending on the coordinator. In doing so,
follow the suggestion given above for contacting the 'coordinator;
explain how you came to call them, explain the Study, and explain the
diverse interview sample and interview topics. Confirm your
appointments with other calls at a later time. Remember the

importance of scheduling and preparation.

104i
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ECMI INTERVIEWER KIT

UPON' ARRIVAL AT THE CAMPUS

Call the coordinator and arrange a brief orientation meeting.

You could be explaining the inal schedule and the Study in more depth

while the coordinator showz you around the campus. If the coordinator

mentions changes in schedule use the time at the beginning of your

visit to discuss alternatives.

If you did not receive literature about the campus beforehand,
then get it very soon from the. coordinator. Spend time reading the
literature before your observation of the computer facility since it
might help you understand the facility and its users.

Ask where remote interactive and/or btl:tcil terminals can be found

and whether the buildings are locked after 6 PM. You will be asked to

compose a "Facility Observation" about wh is seen on trips around
the campus, especially at the computer f . itv More about this now.

WHILE AT THE CAMPUS

You are to conduct a Facility 05:.::rw.tion of the Computer

Center, if there is one, and write a descriptive report on what is

seen. If there is not educational c,.... p:ting at a center but at other

locations instead, then you should cor-Auct the observation(s) there.
The observations may take place betwvn interviews when they are
spaced widely apart, or afterwards. Allow sufficient time to develop

a good descriptive (not a judgemental) report. Several visits to the

facility(ies) is best for your report.

The Facility Observation report is a very important element in
your visit, and it is half of the reason for your travelling to the

site. Although tney will be stressed later in the context of

interview transcription, several considerations will be mentioned at

this point.

Observer-Interviewer Guidelines

First, behave non-judgementally; do not come to conclusions for

the Study. Rather, absorb what is seen and heard and transcribe it.

It will be difficult to avoid reporting "....was not adequate",
"...seemed to be poorly colsrdinated",'The center is under-utilized..."

,nd so forth. By avoiding judgements, you as an individual with your

unique background and experience, will not represent sites differently

than other observer-interviewers, and the Study can make greater ase

of its findings in cross-site comparisons.

Second, be*unobtrusive. You are to make observations and

conduct interviews, and should blend into the surroundings as much as

possible. Don't act like an expert. Dress in clothes that match the

prevailing dress on campus for those of your age, even if this is
above or beheath your usual style.
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ECMI INTERVIEWER KIT

Third, probe. This means you should use a line of questions

stemming from a central question, or as often is the case, you should

ask the same central question phrased in another way. When you feel a

more complete answer is needed to a question, rephrase the question

and continue your inquiry. At times it will be tempting to jump back

to previous questions and ask for clarification after some new fact

has come to light. Do not jump around. Save your questions and ask

them at the completion of the interview. Often, it stimulates the
respondant to expand 'a response if you say "That's interesting. Could

you say something else about that?" Observation-interviewing
techniques like these are called probes.

Finally, we must be able to read your observation report and

interview results. Poor handwriting can be overcome by transcribing

notes carefully. It is important to do this very soon after taking

the original notes.

Topics For Observation

The Facility Observation report is aimed at the accessibility of
the computer center to students and faculty for their courses and

research work. Remember, the computer center at some colleges may be

very modest. We are not limiting the observations to large centers.

In cases where there are several "centers," you should observe them

all, providing they are used for educational computing. To describe

the facilities well you will probably have to question staff and users
about what you see.. Your descriptions should cover the following

topics at a minimum:

What computers, terminals, keypunches, etc are available?
What operating systems and languages are available?
What is the weekly operating schedule?
Are there consultants or experts available for questions?

How do students get accounts/passwords/IDs?
Are budgeted accounts used for assigning charges for time?
Is there an emphasis on serving faculty research
rather than student coursework or research?
Is remote or local student use the most popular?

, How typical is the use-pattern observed?
How is the center organized, as a closed or open operation?
Is the delivery of output well organized?
How satisfied with turn-around are the users?
Is there work-space for users to correct their runs?

Complete the Factility Observation report before leaving the

campus. Your notes and .impressions will be fresh in your mind at that

time. In general, the report should be longer than one page, but
there is no requirement to write an autobiography of your campus

visit, either.

Your first and last contact on campus should be the coordinator.

This person. will undoubtedly deserve your thanks before leaving.
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CONDUCTING INTERVIEWS

Arrive promptly at the scheduled interview time. Because you

will have confirmed this time in advance, there is little chance that

the schedule cannot be met by the respondents. Since the campuses

will be unfamiliar to you, allow ample time for geting between

appointments.

You may read, recite from memory or paraphrase the Introduction

for the respondants (attached) after you have explained that some

common questions people have about the Study are answered in that

statement. Afterwards, answer any questions that might arise.

Assure the respondants that their information will be considered

confidential. Individuals will not be singled out, no names will

appear in our reports, and findings will be reported as aggregates.

It is not necessary for you to write the espondent's name on the

interview form. However, it is very important to indicate whether

they are presidents, deans, chairmen, CC director, faculty or
students, and to which departments they belong.

Read the questions as they appear on the Interview Form. When a

question is inappropriate, skip it. Otherwise follow the pattern

established for questions in the Form. Generally speaking, it is bad

to paraphrase the questions, even though they may seem stiff or formal

when read. Paraphrasing often leads to alteration in meaning or

emphasis. Practice asking questions as they are written by looking in

the mirror, or by asking a friend to listen. rt is very important to

be well prepared.

Probes are suggested for most questions. They appear in

[brackets]. Use them after asking the main form of the question in

cases where an answer might be expanded.

Don't try to record answers verbatim. Plan to transcribe your

notes onto a clean Form later. You can expand your notes into

comprehensible (and legible!) statements at that time.

For use during preparation, a copy of the interview questions

and probes is attached to this Interviewer Kit. Space between

questions which is present in the forms for field use has been omitted

in the preparation copy. You will notice in reading the questions

that no stock answer alternatives are provided, so you will not be

able to check a box or fill in a blank. While this makes recording

somewhat harder, it expands the kinds of answers we can receive.

At the end of the interviews take time to flip back through the

questions as a double check for omissions. Thank the respondants for

their time and mention that study findings will be available during

1980. The person serving as site coordinator will receive a copy of

the report at the time it is published.
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Thank you for taking time to see me today. The interview will
take about 15 minutes, but before we begin let me briefly explain the
purpose behind the study we're conducting. Approximately 250
institutions of higher learning serving predominately minority
students have been identified as the target population of interest.
Small samples that are regionally, ethnically and financially diverse
have been selected for interviewing, while each of the 250
institutions has been asked to complete a detailed questionnaire
reporting computer-use information. I have the questionnaire for

college name . here.

Our goal is to conduct a formal needs assessment of educational
computing needs in these target institutions, with the ultimate aim of
determining the level of educational computing resources that is

consistent with enrollment levels and. educational goals. The audience

for our results will be the institutions themselves, and governmental
funding sources as well. Models of success among the institutions
studied will aid less successful institutions in improving their
campus computing resources. Because these models will be described in

our written reports, better information will be used to guide support

for computing activities in the future.

Now, let's begin the interview. [ Probes appear in brackets. ]

HISTORICAL CAMPUS PERSPECTIVES

1. How long have you been at this institution? [ Has your role changed

during that time? Were you in a similar role somewhere else? ]

2. When did a computing capability first become available here? [ Have

there been discussions about acquiring (more/any) capability? ]

3. What was the purpose of that original equipment? [ Was it used for
administrative, instructional, research or several purposes? What was
the relative emphasis among the several purposes? ]

4. How was that equipment/computer time financed? [ Were institutional
or outside funds used ? -]

5. What persons or factors do you feel were most important in
fostering the development of this initial capability? [ Was there
support or enthusiasm in limited or widespread parts of the campus?
Were many aware of the new capability? ]

.1_015
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CHANGE TO DATE
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6. Please describe any interium changes in computing equipment or
arrangements between the initial and present facilities? [ What has

happened since the original development of computing was fostered

here? ]

7. What persons or factors were important in producing these cAanges?
[ Why were the changes made? ]

8. How were the changes handled financially? [ Did the financial
arrangements influence the type of changes that took place? Was there

a decision to avoid certain avenues of financial support? Why? ]

9. In general, what factors, persons or groups do you feel have been
influential in shaping the current computing status of the

institution? [ Were there other forces or conditions, perhaps outside
the campus, that could be considered influential? ]

DEGREE OF CURRENT SATISFACTION (Non-student respondants)

10. How well do you feel the present user arrangements and computing
facilities are meeting the instructional and research needs of the

.i [ Which needs are best/worst met now? How? ]

11. Are there any aspects of the current situation which you feel are
exemplary in terms of meeting the particular instructional and
research needs of faculty through computing? [ Do you know of faculty

that feel differently? Why? ]

12. Are there any aspects of the current situation which you feel are

inadequate? [ Are there cases like these where a noticable improvement
has taken place? How did that happen? ]

13. Do you have any ideas about changes which might result in more
complete satisfaction of faculty computing needs? [ Do you know of
instances where such changes worked? Answer in terms of other
institutions like yours as well. ]

DEGREE OF CURRENT SATISFACTION (Students only)

14. How well do you feel the present user arrangements and computing
facilities are meeting the coursework or research needs of the

students? [ Which needs are best/worst met now? How? ]

15. Are there any aspects of the current situation which you feel are
exemplary in terms of meeting the particular coursework and research

needs of students through computing? [ Do you know of students that
feel differently? Why? ]

16. Are there any aspects of the current situation which you feel are

inadequate? [ Are there cases like these where a noticable improvement

has taken place? How did that happen? ]

I 041. ti
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17. Do you have any ideas about changes which might result in more

complete satisfaction of students' computing needs? [ Do you know of

instances where such changes worked? Answer in terms of other

institutions like yours as well. ]

THE CLIMATE FOR IMPROVEMENT

18. Do you feel there is a lack of awareness among students, faculty

or administrators of the ways computers can be used in higher
education; and is this a potentially serious factor in the development

of institutional computing facilities? [ If computer literacy is a

negative factor, what levels seem to be the most/least sophisticated?

What makes the difference? ]

19. Would the institution be generally supportive of improving the

computing capabilities? [ How would the support be expressed? Who

could help most? ]

20. How would the improvements best be undertaken? [ What pitfalls do

you see around the campus for the improvements? How could they be

overcome? ]

21. Are you aware of any plans to upgrade computing equipment or to

improve user arrangements in the near future? [ What are these plans?

Why were they initiated? By whom? ]

22. Do you perceive any pressures operating internally that are likely

to influence the future of computing arrangements here? [ Are there

external pressures? Whet are they? ]

23. What factors, groups or individuals will be most important in

shaping the future of computing here?' [ How will this be done? ]

THE ROLE OF ECMI

24. You may know of someone here who has participated in an ECMI

(Educational Computing in Minority Colleges consortium) educational

conference. Who? [ If doesn't know of ECMI then ask about other

educational computing conferences. Specify which conferences. If

doesn't know either, skip to question 28. ]

25. What activities, if any, resulted from this participation? L Who

benefited from such activities? ]

26. What other results might be due. to ECMI or other conferences?

[ Would the benefits of these conferences be different? Which would

be the most beneficial? Why? ]

27. Are you-aware of any reasons behind the decision not to

participate in ECMI or other conferences..? [ Separate answers for each

conference type. ]
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28. Are you aware of any reasons behind the decision to participate in
ECMI or other conferences? [ Separate answers for each conference
type. ]

29. Would further participation be beneficial? How? [ Separate

answers for each conference type. ]
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OBJECTIVES FOR

EDUCATIONAL COMPUTING AT MINORITY INSTITUTIONS

Hugh Poynor
Poynor Computing Applications

6372 West 82 Street
Los Angeles, CA 90045

Goals for educational computing are rapidly expanding

as computer sophistication of college faculty and administra-

tors increases. Minority institutions of higher education

are seeing insistence that hardware, software, courseware,

and support staff become more available to serve widening

higher education applications.

Indeed, computer science uses of computing resources --

that is, those applications for, the study of computers and

software per se -- represent only a portion of all use. The

predominance of computer use is in serving student learning

in the natural and social sciences, business, and other

disciplines. The most sought-after college graduates of

the 1980's, it now seems, will be those facile with computer

use in their respective concentrations.

Besides expanding faculty and administrative computing

goals and greatly broadened areas of computer applications,

there is also the technological explosion of the computer's

price/performance curve. Computers are becoming less
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expensive and more powerful at a staggering rate. Some

even argue that the rate itself is undergoing a pronounced

increase. With this cost effectiveness comes potential

diversification of use in tandem with other burgeoning

technologies (telecommunications, video disks, satellites,

and cable television.)

While computing technology is germane to most institutions

of higher education in general, it remains a problem to

determine what must be done by any one institution to control

the use of its funds so that minority educationis served

efficiently and in a manner appropriate to a broadening and

accelerating technology. Our study of computing needs at

minority institutions has surveyed hundreds and studied in

depth a score of institutions with the purpose of identifying

computing needs, identifying objectives which translate the

needs into criteria, and finally of specifying strategies

for meeting the established criteria. In conducting this

research, we found that there seem to be no major pressures

against improving educational computing at minority insti-

tutions, although a substantial percentage of institutions

reported that external forces (primarily federal and state

governments) are to some extent an impediment to computing

growth. The road to expansion of academic computing

capability would also obviously be smoother given large

amounts of easily obtainable funds. The general picture

which emerges, nevertheless, is one of a generally favorable

climate for the expansion and broadening of academic com-

puting at minority institutions.
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The objectives outlined here, necessarily broadly stated

to fit institutions with diverse capabilities and curricular

emphases, are offered in service of an orderly and thoughtful

progression towards increased academic computing capability

and activity in minority institutions.

EDUCATIONAL COMPUTING OBJECTICES

Our first objective is of utmost importance to all of

the minority institutions whether they have computers or not.

Other objectives which follow are not sufficient by themselves,

even though they are quite important after the first objective

has been adopted. In this sense, they are subordinate

objectives to the first.

1. Establish institutional computing goals and depart-

mental objectives. Both academic and administrative (or all

non-academic) requirements for computers should be clearly

stated. These statements of requirements should be updated

annually. Colleges must establish their positions with

respect to all computing, and in so doing, must centralize

the decision-making process which surrounds apportionment of

computing resources. It is important that these statements

be officially sanctioned at the highest administrative levels.

In our survey we found that 2/3 of the responding college

presidents had a long-range plan for improvement of their

computer services, while 2/3 of the responding deans

reported that campus-wide groups had met to stud- the

acquisition or improvement of computer capabilities for
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for instructional purposes. Our first objective is aimed at

all minority institutions, in the hope that goal-setting for

educational computing will be bolstered because of our study,

and more specifically at the one third who fail to plan or

to gain widespread support.

Educational computing goals should be somewhat global

and abstract, and they will undoubtedly differ greatly among

colleges serving different populations with different course

offerings. Goals should be projections, too, with annual

evaluation milestones.

Departments and non-academic organizations within the

institutions are the building blocks for this process. They

should each specify more tangible and measurable objectives

that feed into the institutional statement of requirements.

A knowledgeable member of each department, with the aid of

student representation and in consultation with computer

facility representatives (when facilities exist) should

compose educational computing objectives for the department

in measurable terms that can be monitored. Annual review and

updating of institutional goals shoud follow from the

measurable objectives as stated, monitored, reviewed, and

updated by the departments.

The central authority that is tasked with stating

institutional requirements, as we are proposing, should

have the additional task of encouraging departmental

objectives_that employ computing to its fullest, while

discouraging, when necessary, any herculean objectives
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which might arise in overly-zealous departments. This same

authority should be responsible for apportionment of

resources among the departments and non-academic users as

well. As such, this agent must be prepared to deal with

the familiar conflict between academic and non-academic

users over limited resources by formulating clear statements

of institutional policies and priorities. At this juncture,

in particular, the clear approval of the highest levels of

the administration becomes important. Ideally, the interest

as well as the authority of the high administrative levels

should be aroused, and the administration should become

involved in a productive dialogue regarding the apportionment

of resources as well as the direction of the institution's

computing future.

2. Gather baseline data and routinely collect standardized

reports. By monitoring the identity of departmental users,

the kinds of jobs run, and the frequency with which they are

run, it is possible to register increases in utilization and

shifts in use patterns. In addition to such mechanical data

gathering, user evaluations should be carried out each

semester.

Experientially, it seems to be true that those in command

of relevant figures find it easier to acquire additional

resources. The director of computer services who can report

to the president that in the two months since the addition

of four terminals there has been an increase of 50% in the

humber of students served weekly, clearly linking a hardware

10;
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improvement to increased student usage, will certainly have

a stronger argument for the purchase of a few more terminals

or a faster CPU than the director who can say only that

students seem to like the new additions and are probably

using the computer more.

Such routinely-gathered data can also be used to inform

decisions regarding questions of software acquisition,

equipment relocation, or scheduling of services, and can be

used in evaluation of particular equipment or service

configurations. Routine data gathering, thus, can be

extremely valuable in efforts to produce optimal designs

for student work seeting.

While departments differ in the kinds of evaluations

they might perform, all should support standardized reporting.

Some useful divisions for reporting might be departmental

affiliation, level of user (faculty, staff, student),

memory requirements, input-output requirements, software

system used, and time of day.

The purpose of such data gathering is to better inform

decisions about institutional goals and progress made toward

them. Questions of apportionment can sometimes be reduced

to empirical questions by this means, although the matter

of congruence with institutional goals remains a question

to be considered under the rubric of our first objective.

3. Hire computer science faculty and train other faculty.

Our training objectives concern only educational computing

criteria, and unless otherwise stated, deal with training
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for non-computer science faculty and students. In other words,

in what follows we are mostly concerned with computers used

in the course of studying and solving problems in disciplines

other than computer science.

Mention of computer science should be made before leaving

the topic behind, however, since confusion may arise between

the study of computers (i.e., computer science) and the use

of computers in studies (i.e., other academic concentrations).

In the minority institutions studied, trained computer

science faculty were seriously underrepresented; that is,

there were fewer faculty teaching computer science than we

would expect when looking at the proportionate differences

in enrollment levels between minority and non-minority

institutions. Increasing the numbers of these faculty would

provide more computer education, of course, and other faculty .

would probably use them as computer consultants in the pursuit

of computer applications in their academic areas of interest.

Thus, an objective within faculty training is acquisition

of computer scientists to perform part of the training; an

important step in closing the gap between minority institutions

and non-minority institutions.

While there is reason for optimism regarding levels of

computer literacy and facility, much still remains to be

accomplished on minority campuses. Active recruiting of

faculty skilled in computer applications is clearly desirable.

The impact which such recruiting can have, however, will
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realistically be limited. The focal point for improving

faculty computer literacy thereby logically falls to inservice

training, or continuing education for the faculty.

Training of faculty for using computers in their

courses could consist of direct training or instruction,

referrals to training at centers and in workshop settings,

and:Continuing newsletters or bulletins from .entral

computer facility used by the college. Part of the continuing

education should take the form cf libraries of reference

materials.

The faculty training objective must be an articulate

part of institutional goals, and training can have central

as well as departmental components. In the latter case,

faculty can take responsibility for training other faculty

with whom they share an academic concentration.

Institutional goals, and the corresponding budget at

that level, should state faculty training priorities vis-a-vis

other faculty responsibilities to ensure that faculty training

is not in competition with these other responsibilities.

The content of training is expected to be both computer-

user oriented as well as content oriented when offered by

departments. However, department user groups are also

expected to have a considerable impact on the nature of the

institutional-level training.

Training should include dissemination. It is suggested

that the central computer facility orthe administrative unit

10



9

with that title take a vigorous role as librarian/custodian

of documentation and software. Regular newsletters might be

published mentioning new software as well as tips on using

hardware and existing student packages efficiently.

While the faculty training objective is designed to

increase effective computer use, it should also be pointed

out that this training must teach the limits of the computer,

from a cost viewpoint, in replacing conventional methods.

Several problems will be repeated by newly enthusiastic

faculty unless they have been warned against a particular

unwise course of action. Chiefly, such problems tend to

arise when faculty attempt too large a development effort

and never bring it to fruition (a not unusual situation in

CAI development, for example), or when more effort is put

into development than into documentation and librarians?..:;.

4. Train students. As indicated in the survey and

in-depth site studies, many campuses will undoubtedly be

increasing their computer science and other computer-related

course offerings and majors in the next few years. This is

obviously of great importance, and such expansions should be

elaborated within the framework of the institutional goals.

Of possibly equal importance, however, is the need to

improve the computer literacy of all students. In addition

to providing computer-based instruction or requiring computer

use in connection with course work in other disciplines,

the institutions should have specific plans for providing

all students, in whatever majors, with a perspective on the

current and future role of computers in both life and work

1058
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settings. Students should be made aware of the vast number

of applications for the computer as a tool. This should

incorporate a "future think" training component to sensitize

students to projected, future trends, such as the probable

roles of personal and home computers in the near future.

Such student training should begin with the simplest

possible introduction to computing, out of the knowledge

that many students are easily threatened or quickly become

disinterested when faced with either highly abstract lectures

on the inner workings of the computer, or the need to operate

on machinery with insufficient prior preparation.

In terms of student training, then, the objective is

not only to continue to provide an increased menu of computer-

related course offerings and occasions to use the computer

in coursework, but to provide minority students from all

majors with a grounded perspective on the role of the

computer as a general life tool.

5. Enhance computer service. Our final objective

addresses an increase in educational computer services at

minority institutions. We have chosen not to address hardware,

software, and staff in isolation, since our investigations

have suggested that these factors must work cooperatively to

result in improvement of computer resources and their

availability. For example, we found several instances where

much less than optimal service was being provided, even though

sufficient hardware existed. It should be stressed here that

in an overall sense, staff deficiency is frequently a deterrent

to effective service.
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As the age of remote computing, distributed processing,

intelligent terminals, and personal computers expands, the

concept of a central hardware facility is less common, and

the limitations of one particular item-of hardware or

another tend to blur, since many items may cooperatively

provide institutional computer service, depending upon

requirements for speed, input-output, and memory. The idea

of "hardware" has proven troublesome at times of equipment

purchase. Brand names and popular features often interfere

with judgements about price or performance because requirements

are not clear.

For these reasons, it is often helpful to think in terms

of computer service rather than "hardware", particularly when

non-computer science applications are concerned. It is also

more useful to think and talk in terms of service requirements

than hardware when specifying institutional computing

objectives. Computer service is provided by hardware, of

course, but also by staff. There must be operators to

change tapes and disks, care for batch printers, and maintain

the hardware. Software is actually more directly involved

with the faculty and student users in giving computer service,

since the logic of programs controls the computer's processes.

We have found that approximately the same percentage of

minority and non-minority institutions have acquired computing

equipment, but there are far fewer computer scientists at

minority institutions. The imbalance between these factors

should partly explain whey educational computing service has
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been found wanting at many of the institutions, as this in

effect places the equipment out of the reach of faculty and

students.

In many cases software resources present in minority-

institutions were not available except to a few insiders.

Computer librarianship could learn much from the historical

development of traditional library practices, and this is

particularly true in emerging institutions whose computer

service resources are in an early stage of development.

Many seeming hardware limitations, and in some cases support

staff limitations as well, can be remedied by many of the

higher-level language systems how available. File management,

data based inquiry, statistical analysis and so forth, has

been raised to a level that make them tremendous tools to

users -- in effect enhancing hardware performance.

We will not address the question of level of service,

since that is the purpose of our primary and first objective.

Computer service levels should be locally defined and developed

by a widespread process, including the faculty and students,

and even the administrative uses of computer services for

which educational computing activities must inevitably complete.

SUMMARY

Five objectives arising from our study of minority

institutions have been offered here in service of increased

academic computing. These objectives are concerned with goal

setting, evaluation, faculty and student training, and enhancing
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the level and quality of computer services available. Stated

in perceived order of priority, the objectives have dealt

with academic computing as embedded in the familiar milieu

of competing administrative computing requirements, competing

academic department needs, as well as within the somewhat

unique context of the minority institution.

Pertinent to the goal setting, evaluation, and faculty

training objectives in particular are our survey and on-site

studies, where we seemed to see a trend toward successful

hardware acquisition even in the face of relatively acute

computer faculty shortages. We have found that successful

educational computing depends heavily on the availability

of computers with suitable software, and also upon the expertise,

dedication, and enthusiasm of key faculty on campus.
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TECHNICAL PROPOSAL

Past research on influences on poor learning performance suggests that

the phenomenon of learned helplessness (Seligman, 1975) may account

for a significant degree of failure by low aptitude students (Dweck, 1975;

Chapin & Dyck, 1976). However, this research has not yet led to practical,

easily implementable instructional strategies that will help alleviate the

problem (Thomas, 1979). The purpose of this proposed research is to test

an instructional design strategy that would help eliminate the interference

effect of learned helplessness on the acquisition of basic skills by low

aptitude personnel. Furthermore, this study will examine the feasibility

of the alleviation strategy for use by typical classroom instructors.

Learned Helplessness

Learned helplessness is a condition in which a person has a desire to

succeed, has enough ability to succeed, yet continues to fail. To under-

stand this phenomenon, and how it can lead to lowered measured ability even

though it is basically a motivational problem, it is necessary to trace its

development. Learned helplessness develops when a organism, a person or an

animal, is subjected repeatedly to situations where it is motivated to succeed,

but is in fact helpless. Once the perception of helplessness is established,

it persists into situations where success is possible.

For example, in some frequently cited experiments, dogs were strapped

into harnesses and shocked repeatedly. They would jump and jerk in the

harness as much as possible. However, after several trials, they would

quit trying and lay limp in the harness. Thus, initially they were highly

motivated to escape, but they could neither avoid the situation nor escape

from it. Later, they were placed in a shuttlebox, which is a



a box with a wire grid on the bottom and a barrier across the middle. When

shocked, they leapt into the air, and many of them stumbled over the barrier

and escaped the shock. However, despite their success in escaping, they

gave up after two or three trials and lay limply on the grid whenever the

electricity was on. This was in sharp contrast to naive dogs that had not

had the helpless experience in the harness. The naive dogs would, after

having discovered the means of escape, continue to escape immediately at the

onset of the electric current. They also learned to avoid being shocked

when a light or audible tone preceded the current.

Learned helplessness was explained as a perception of non-contingency

by the organism. That is, the organism behaved as though it "saw" no connec-

tion between its behavior and the consequences. The "helpless" dogs failed

to learn the appropriate escape behavior in the shuttlebox even though they

successfully escaped at first. Having to face the challenge repeatedly

resulted in the same helpless behavior that had been established in the

harness. In other words, learned helplessness is a condition in which the

organism presumably fails to perceive any connection between its actions, or

the degree of effort exerted, and its subsequent success or failure at a task.

In subsequent studies with humans, it was demonstrated that learned

helplessness could be established by cognitive problemLsolving tasks as well

as physically aversive tasks (Hiroto & Seligman, 1975), and by verbal instruc-

tions as well as environmental contingencies (Keller, 1974). Furthermore,

Dweck (1975) extended the concept from the laboratory induced demonstrations

to the identification of children in a school who could be characterized

as having a learned helpless attitude toward math. The salient character-

istics of these children were that they wanted to succeed, but were working

below their ability level. They would persist in their work as long as the



problems were easy, but would give up when faced with a challenge that

threatened failure.

Learned Helplessness and JOBS Trainees

JOBS Trainees may, in large measure, have a degree of learned helpless-

ness that interferes with their ability to learn. Students with measured

low ability typically have a pattern of school failure that begins at an

early age and continues unremittingly until the student either drops out,

graduates, or is kicked out of school. Paulo (1962), for example, found

that reading problems tend to originate in the first grade and continue

without significant remission from that point forward. They tend never to

catch up with their peers even though most of the causes of early reading

failure tend to dissipate over time. Loiacono (1977) found that children

tend to occupy the same relative achievement level throughout elementary

school. The children at the bottom stay there; there is very little move-

ment up or down in relation to their peers. Thus, failure is a consistant

presence for many low ability children. Failure, in the sense that it is

being used here, means that a student is so far below the average for his

or her peer group that he or she has a constant sense of failure, especially

in basic school subjects such as math and reading.

These conditions would tend to generate a learned helpless attitude in

the children who have the lowest aptitude, or other reasons for low relative

achievement, in the early years of school. This helpless attitude could be

expected to remain even though the original problems dissipated, and it

could develop as an additional barrier to learning in children who continued

to have learning difficulties. This has been documented in studies that

have shown that chronically deficient students are typically slow in persistence
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and effort, and are often unwilling to attempt tasks even if they are appro-

priate to the students ability (Bluestein, 1967; Sabatino, 1976).

The trainees in the JOBS program would seem to have these characteristics.

They are low aptitude persons who typically have a sense of failure in re-

gard to school-related subjects such as math and reading. Furthermore, it

is difficult to distinguish between a lack of native ability versus years

of low achievement and failure as causes of low measured ability. One way

to test the assumption of a learned helplessness factor among these train-

ees would be to subject them to an instructional strategy designed to alle-

viate learned helplessness. If such a treatment were successful, it would

support the inference as to the presence of a learned helpless condition

among these learners, and it would offer a solution to the problem. The

following discussion is specifically concerned with alleviation strategies,

and leads directly to the research questions of this study.

Alleviation of Learned Helplessness

Once established, learned helplessness has been shown to be highly

resistant to alleviation (Overmier & Seligman, 1967). Recent efforts have

been successful (Chapin & Dyck, 1976; Dweck, 1975) but have not yet resulted

in practical, easily implementable strategies. However, one recent attempt'

(Murphy, 1980) is promising and will be used as a basis for the present

study.

Two studies will be reviewed in this section. Dweck (1975) established

a paradigm for approaches to alleviating learned helplessness in math, and

Murphy (1980) extended it to make it more practical and to apply to learned

helplessness in reading. Dweck (1975) demonstrated that a treatment to alle-

viate learned helplessness among chronically deficient math students had to



have both a cognitive and a behavioral component. A comparison treatment

that used a traditional behavior modification approach, incorporating high

rates of success with positive reinforcement was not successful. These

children continued working as long as they were successful, but gave up

quickly when faced with the likelihood of failure; i.e., when they were

given unfamiliar or slightly more difficult problems.

Following the initial conditioning process, the helpless person does

not perceive a contingent relationship between success, when it occurs, and

a given response on his/her part. Therefore, ordinary behavior modification

approaches would have little effect on alleviating the problem because they

depend on the assumption that behavior is controlled by the actual contin-

gencies in a given situation.

Consequently, learned helpless alleviation has focused on the reestablish-

ment of a perceived contingency between the response of the organism and the

outcomes of the response. Dweck's (1975) primary treatment contained a cog-

nitive "reattribution" component. Children in this treatment were provided

with a series of success trials interspersedwith trials that initially re-

sulted in failure. However, with the experimenter's encouragement to keep

trying the children were able to succeed, and the experimenter helped them

attribute success to their own effort and ability. On a post test, these-

children continued in their efforts despite an occasional failure.

Dweck's (1975) study was significant in that it established a basic

paradigm for an alleviation strategy. However, the utility of the study

was limited in that it was conducted under highly controlled conditions with

a subject matter that was carefully structured for each student. Murphy

(1980), who worked under the supervision of the principal investigator of

the present proposal, designed a more generalizable strategy. He tested an

5
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approach with children who were two or more years behind their grade level

in reading, and he conducted the test in a regular remedial classroom set-

ting. The treatment developed by Murphy (1980) was modeled after Dweck

(1975) in that it included task conditions that would insure success only

if the student exerted sufficient effort, and it included an attributional

element. The experimenter explicitly told the student that the observed

successes were due to the student's efforts. However, in contrast to

Dweck there were some important differences corresponding to the different

types of settings, and presumed differences in the conditions surrounding

the reading deficient versus the math deficient child.

When working with students over a protracted period of time in a natural-

istic setting, failure experiences in reading cannot be controlled outside

the classroom between treatments. For adolescent reading deficient readers,

reading failure is a prominent and ever-present phenomenon. From the box of

breakfast cereal to the credits in the late night movie, opportunities for

reading failure abound. It is nearly impossible for reading instruction to

occur with these students without the student failing to be able to read

some words in context.

Therefore, an effort was made by Murphy to help students associate im-

provement on specific tasks with generalized improvement in reading. The

students were pretested on a word recognition test, required to complete a

series of reading skills development tasks, and retested on the word recog-

nition test. This process was repeated weekly for six weeks. This process

allowed students to see the consequences of their effort in terms of an im-

proved general reading ability score, and the experimenter attributed the

improvement to the effort exerted by the student.

Murphy (1980) found a strong effect for the alleviation treatement on



improvements in measured ability on the dependent measures of word recog-

nition and comprehension. However, despite the positive results, there

were some conditions that limit the generalizability of the study. The

sample was small and the socio-economic status (S.E.S.) was middle to upper

class. Theoretically, this approach should also work with lower S.E.S. stu-

dents, but this generalization can not be made without further testing,

especially since even poor readers in high S.E.S. homes are likely to grow

up with more exposure to books and people who spend time reading. This has

implicationsfor the present study as described in the following section.

The Proposed Study

The proposed study will be patterned after Dweck (1975) and, to an

even greater extent, after Murphy (1980). The specific purpose of the pre-

sent study is to test the effectiveness of an instructional management stra-

tegy on the alleviation of learned helplessness in the basic job skill areas

of math and reading. Murphy's arguments concerning the pervasiveness of the

sense of failure in the life of the low reading ability student will be

extended to include low ability math students as well. A Treatment designed

to improve the general level of performance aid measured ability in math and

reading will be tested.

As previously suggested, this predition is based in part on the assump-

tion that the true ability of many if not most of these trainees is higher

than their measured ability. This discrepency has resulted in part from the

development of a learned helpless attitude which results in low expectancy

for success. This becomes a self-fulfilling prophecy for these students who

continue to fail despite the fact that they may at times have a real desire

to succeed. This is not a contradictory position, and is easily explained
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by expectancy-value theory (Keller, 1979; Porter & Lawler, 1968; Potter,

1972). Briefly stated, expectancy-value theory postulates that motivation

is a function of what a person desires (the value component), and the person's

subjective expectancy of success. This is probably a multiplication func-

tion which means that if either value is at or near zero, it makes little

difference how strong the other value is. The learned helpless student may

evidence strong desire, 12ut the nearly zero expectancy for success contrib-

utes to a continued failure experience.

It is possible to alleviate the learned helpless condition with care-

fully designed instruction that is within the capability of the student and

is coupled with personal feedback that helps the student learn to attribute

success to his or her ability and effort rather than to luck or ease of task

(see Weiner, 1974, for an elaboration of attribution theory). This sometimes

happens fortuitously due to the quality of instructional design and the in-

tuitive behavior of an instructor. The present study is designed to test a

strategy that will help instructors systematically reduce the helpless com-

ponent.

Specifically, the major research question addressed by this study is

whether an instructional management strategy that combines success enhance-

ment and personal attribution factors will result in significant improve-

ments in measured basic skill abilities and course performance. To test this

strategy, it will be administered by regular instructors under the supervison

of the principal investigator and his research associate. To test the feasi-

bility of the method for general application, and to test its stability, the

method will be implemented a second time under unsupervised conditions.

Method

Subjects. This study would require approximately 240 subjects. The

- 8
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first 120 trainees would be used for limited amounts of time during a period

of approximately four to six weeks. Each week would include a period of

testing, and periods of instruction and self-study in the basic skill area.

The second 120 would be used for a replication under unsupervised conditions.

The design and treatment descriptions apply to both the supervised and unsuper-

vised groups.

Design. Trainees would be assigned to one of two groups, the math im-

provement or the reading improvement group. Each of these groups would be

subdivided into three treatment groups: (1) success enhancement plus personal

attribution, (2) success enhancement only, and (3) instruction only. Con-

seugently, the basic design is a 2 X 3 analysis of covariance with two covar-

iates. Prior ability is the covariate for the dependent measure of ability,

and prior expectacny for success is the dependent measure of expectancy for

success. Course achievement is a third dependent measure.

Treatments. The primary treatment group is the success enhancement,

personal attribution group (T1). This group will be divided into math and

reading subgroups, but otherwise will take a pretest of ability and expectancy

for success. The ability measure will be one which can be reused periodically

for retesting, and for feedback since these are important elements of the

alleviation strategy. The two key elements in this strategy are to provide

convincing evidence of substantial improvement to the trainees, and to con-

vince them that their improvement was due to their own efforts.

The attempt to accomplish the first element is provided by an artifact

of testing that can be used to the student's benefit. Students will be

given detailed feedback on their performance on the ability pretest. They

will be shown the incorrect items and the correct responses. Then, during

the following week, they will be given a series of regular assignments in



the given subject area. They will be told that if they work hard and com-

plete these assignments, they will be allowed to take the ability test again,

and that they will be guaranteed to see improvement. A critical element in

this process is to ensure that the students complete the assignments and that

they want to be retested. This is necessary for the students to believe that

improvement are due to their own efforts. Students who do not comply are not

allowed to take the performance test. When students are retested in one

week on the same ability test, especially after having received feedback on

missed items, the probability of noticeable improvement is extremely high,

and was found consistently by Murphy (1980) in his pilot testing and formal

testing.

When students are given the results of their second test, they are

also given reattribution feedback. That is, the instructors make specific

comments that relate the improvement to individual effort and improved abil-

ity. After this first retest, students are told that they can continue to

expect improvement, but not as dramatic as the first week. At the end of the

sixth week, students are given an unfamiliar ability test to obtain an unbias-

ed measure of growth. The prediction is that this measure will show signifi-

cant improvement, although not to the extent obtained in the test- retest sequ-

ence. Students are then given additional feedback which supports their con-

fidence in their personal growth. This procedure is expected to improve the

students "test wiseness," and to reduce their helpless attitude so that they

perform better on the relevant ability test. At the same time, it is expected

that the motivational effect of the first week's experience will lead to in-

creased effort and real growth in knowledge and skill.

The second group will be a modified success enhancement group (T2) that

is designed to test the criticality of the attribution therapy component.

- 10
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In this treatment, the group will receive the same instruction and feedback,

although it will be written rather than oral. This is because all attribu-

tional feedback has been removed from this treatment, and the written feed-

back will be used to reduce the likelihood of experimenter bias.

The third treatment group (T3) is the no feedback, control group. This

group will recieve the same instruction, and same series of tests, but will

receive no feedback on the results of the retesting of ability. They will,

however, receive normal feedback on performance in the instructional portion

of the treatment.

Procedure. The specific procedure for this study can not be completed

without additional knowledge of the conditions and content of instruction in

the JOBS program. The general procedure of the study is contained in the

following section.

Project Plan

The following plan is designed to last eight months; however, this

could be revised if necessary. The present plan includes two administra-

tions of a five week treatment. The second treatment serves a practical

function rather than a theoretical one, so it could be eliminated if the

duration of the project needs to be shortened.

Completion
Date of
Contract
(DAC)

7 DAC

Task

ORIENTATION (1 week; May 1-8)

The principal investigator (P.I.) will travel to San

Diego for orientation to the staff, the curriculum,

the trainees, and the training conditions. The P.I.

will select appropriate instructional materials for

adaptation and use in this study.
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14 DAC FINAL DESIGN (1 week; May 8-15)

The P.I. and research associate (R.A.) will complete
the design of the study and submit it to the C.O. .

35 DAC DEVELOPMENT MATERIALS AND PROCEDURES (3 weeks; May 15-June 5)

The P.I. and R.A. will develop the appropriate sequenc-
ing for the instructional materials, the instructions
for the experimental treatments, the management guide-
lines for the instructors who will implement the treat-
ment, and the measurement procedures.

42 DAC DEVELOPMENT TEST (1 week; June 5-12)

The P.I. and R.A. will conduct an abbreviated try-out
of the materials and procedures to identify errors and

ambigiities. For economy, this testing will be conduc-
ted in Syracuse with learners who have profiles similar

to the JOBS Trainees. The testing could'be conducted
in San Diego but has not been budgeted in the present

proposal.

56 DAC REVIEW (2 weeks; June 12-26)

The experimental package, including the procedure and

all materials will be submitted to the COTR for review.

80 DAC REVISION AND PRODUCTION (31 weeks; June 26-July 21)

Feedback obtained from the developmental testing and
from the COTR will be incorporated, and 150 copies
of the materials will be prepared for the supervised

study.

129 DAC CONDUCT SUPERVISED STUDY (51 weeks; July 21-August 28)

The P.I. and R.A. will travel to San Diego to train
the participating instructors, and to assist with

initial testing and feedback sessions. The R.A.

will then return to Syracuse, and the P.I. will re-
main in San Diego to supervise all elements of the
study. This supervision is particularly important

since it is both a test of the hypotheses, and of the
feasibility of the approach for implementation by
regular classroom instructors. The P.I. will ensure

that the procedures are implemented properly, and
will conduct a formative evaluation of the process.
This information will be used informally in conjunc-.
tion with the analysis of results,andas a basis for

identifying revisions that might be needed for the
unsupervised phase of the study.
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150 DAC PRELIMINARY ANALYSIS (3 weeks; August 28-September 18)

Data from this phase of the study will be analysed, and
a preliminary report sent to the COTR. Materials will

be revised if necessary, and copies made for the repli-

cation.

185 DAC UNSUPERVISED REPLICATION (5 weeks; September 18-October 30)

The P.I. will travel to San Diego for five days to con-
duct staff preparation, and to complete the arrange-
ments for the unsupervised replication of the study.
At the conclusion of this replication, instructors
will ship their records to the P.I.

206 DAC FINAL ANALYSIS OF RESULTS (3 weeks; October 30-November 27)

The P.P. and R.A. will analyze the results-of the

entire study.

240 DAC FINAL REPORT (41 weeks; November 27-December 31)

The P.I. and R.A. will prepare and submit the final

report.

PERSONNEL

Principal Investigator. The principal investigator, John Keller, is

an associate professor in the Instructional Design, Development, and Evalua-

tion Program of Syracuse University. Dr. Keller's published work includes

research studies (e.g., Keller, Goldman, & Sutterer, 1978; Keller & Pugh,

1976) and theoretical papers (e.g., Keller, 1979, 1981) on motivation and

instructional design. In conjunction with the graudate research program

that he developed on motivation and instruction, Dr. Keller has directed

seven dissertations on motivation. Three of these have focused on learned

helplessness, as did his own dissertation research (Keller, 1974). In

addition to this research experience, Dr. Keller has extensive experience

in managing projects in various aspects of instructional technology includ-

ing task analysis, instructional design, and evaluation. A complete vita
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is attached.

Research Associate. the research associate will be one of Dr. Keller's

advanced level graduate students who has experience in designing and con-

ducting research. Several students are qualified, and the one to be chosen

will be based on degree of interest and availability.
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of an occupational training performance evaluation manual (Soldier's

Manual) for the Engineer Equipment Repairman occupational specialty.

Upstate Medical Center, Syracuse, New York. Design and validation of a per-
formance evaluation strategy for medical students in the area of diagnosis

training. With Herbert Schneiderman, M.D..

Kendall Demonstration School for the Deaf, Washington, D.C.. Personnel per-

formance and evaluation consultant.

U.S. Army Engineer School, Fort Belvoir, Virginia. Design and validation of

a.task analysis and performance evaluation tests for the Engineer Equipment

Repairman occupational specialty.

National Science Foundation, Washington, D.C.. Evaluation consultant on proposal

review panels for the program of Comprehensive Assistance to Undergraduate

Science Education (CAUSE).

Development and Evaluation Associates, Inc., Syracuse, New York. Project

design and management consultant.

Litton-Mellonics, Inc., Washington, D.C., and Columbus, Georgia. Training

development consultant.

Singer-Link Corporation, Binghamton, New York. Assisted in the preparation of a

proposal to design and develop a training device and training system"for the

XM-7 tank.

Agency for Educational Technology, Jakarta, Indonesia. Evaluation design con-
sultant to the national open junior high school project, and national educa-

tional radio project.
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Association for Educational Communications and Technology, Washington, D.C..
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Defense Language Institute, Monteray, California. Evaluation and statistical

design consultant to the language development project managed by Development

& Evaluation Associates, Syracuse, New York.

Westhill Central School District, Syracuse, New York. Continuing supervision

and assistance to teachers in a Title IV-C Project to develop models of

teaching based on curiosity and problem solving.

South Jefferson Central School, Adams, New York. Assistance in design and

evaluation in the TItle IV-C project to develop models of teaching for

individualization.

TRAINING PROJECTS:

Development of a Training Development Managers Guidebook for the Training

Extension Courses, Army Training Support Center, Fort Eustes, Virginia,

in collaboration with Litton-Mellonics, Inc. for Army Research Institute,

Fort Benning, Georgia, 1977.

Motivating Human Performance. Preconference workshop presented at the annual

meeting of the National Society for Performance and Instruction, San

Francisco, March, 1978.

Motivation and Management. A three day workshop for academic and staff managers

conducted at the. Teachers College, Jakarta, Java, Indonesia, September, 1978.

'How Do I Motivate My Kids? A one day workshop conducted by myself and six
graduate students for the entire staff of the LaFayette School District,

LaFayette, New York, March, 1979.

Developing Achievement Motivation. A three-part workshop for elementary and

secondary teachers of Central New York, sponsored by the School Services

Division, Syracuse University, March, 1979.

Motivation and Instruction. One day workshop for a staff development institute,

Lincoln University, Pennsylvania, April, 1979.

Stimulating Curiosity and Problem Solving. A workshop conducted at intervals

over an eight week period with elementary and secondary teachers to design,

develop, and validate models of teaching. Westhill Central School District,

Syracuse, New York, May -July, 1979.

Alleviating Learned Helplessness. A five day training workshop for six ele-

mentary and middle school teachers with continuing supervision to design,

implement, and validate procedures to overcome helpless attitudes in children,

Onondaga Hill Middle School, Syracuse, New York, August and fsll semester,

1979.
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Human Dynamics, Time Management, and Motivation. A two part workshop-seminar
conducted for the Institute on Financial Management for international
Executives, sponsored by the International Management Development Department,
Syracuse University, September-October, 1979.

HONORS:

NDEA Title IV Fellowship, School of Education, Division of Instructional
Systems Technology, Indiana University, Bloomington, Indiana, 1971-1974.

Outstanding Young Researcher Award, Association for Educational Communications
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Summer Research Grant, awarded jointly by the University Office of Research
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Association for Educational Communications & Technology, Denver Colorado,
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American Educational Research Association
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National Society for Performance and Instruction

PROFESSIONAL SERVICE:

Board of Directors, American Diabetes Association, Upstate Kew York Chapter,
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Board of Directors, Research and Theory Division, Association for Educational
Communications and Technology, 1977-1980.

Chairperson, "Studies of Motivation in Relation to Academic Adjustment and
Performance: A Symposium." A paper session at the annual meeting of the
Eastern Educational Research Association, Williamsburg, Virginia, 1976.

Chairperson, "Research with Young Learners." A paper session at the annual
meeting of the Association for Educational Communications and Technology,
Kansas City, April, 1978.

CounciVDelegate, Association for Educational Communications and Technology,
Kansas City, April, 1978.

Guest Editor, NSPI Journal, July, 1978. Feature articles were concerned with

motivation and training.

Chairperson, "Lessons Learned: Optcomes of Large Scale Projects." A session

presented at the annual meeting of the Association for Educational Communica-

tions and Technology, New Orleans, March, 1979.
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Chairperson, "Motivation and Instructional Design." A session presented at

the annual meeting of the Association for Educational Communications and

Technology, New Orleans, 1979.

Editorial Board, Exchange, a Central New York journal of educational innova-

tions for elementary and secondary teachers and administrators, published

by Westhill Central School District, Syracuse, New York, Dr. Scott Shablak,

Editor.

PUBLICATIONS:

Educational planning and technology for educators of the deaf: ET/C. Newsletter,

National Society for Educators of the Deaf, Spring, 1976. With A. Root.

Sex similarities and differences in locus of control in relations to academic

adjustment measures. Measurement and Evaluation in Guidance, 1976, 9(3),

110-118. With R.C. Pugh.

A case study: Developing convergent forrative evaluation. Journal of Instruc-

tional Development, 1977, 1(1), 31-35. With T.M. Schwen.

TEC (Training Extension Course) Managers Guidebook. Army Research Institute,

Fort Benning, Georgia, October, 1978. With H.H. Setzler, and R. Smillie.

Developing an objective measure of academic motivation. Educational Technology,

1978, 18(6), 26-30. With D. Spitzer.

Locus of control in relation to academic attitudes and performance in PSI course.

Journal of Educational Psychology, 1978, 70, 414-421.

Motivational needs game. National Society for Performance and Instruction (NSPI)

Journal, 1978, 17-(6), 3-4.

An adaptation of Edwards personal preference schedule. Psychological Studies,

1978, 23, 75-82. With S. Ullagaddi, and A.S. Dharanendraiah.

A Practitioners guide to concepts and measures of motivation. Syracuse, New York:

ERIC Clearinghouse on Information Resources, 1978.

Relationship between psychosocial maturity and performance in a self-paced course.

Psychological Reports, 1979, 2424, 88-90. With J.A. Goldma-, and J.R. Sutterer.

Motivation and instructional design: A theoretical perspective. Journal of

Instructional Development, 1979, 2(4), 26-34.

PAPERS :

Formative evaluation of the development of a human geography course. Paper

presented at the annual meeting, Association for Educational Communications

And Technology, Atlantic City, New Jersey, March, 1974. With T. Schwen.
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Comparison of sex similarities and differences in locus of control in relation

to the Omnibus Personality Inventory. Paper presented at the annual

meeting, American Educational Research Association, Chicago, April, 1971 +.

Determinants of learned helplessness in problem solving. Invited address at

the annual meeting, Association for Educational Communications and Technology,

Dallas, April, 1975.

Teaching instructional development. Paper presented at the annual meeting,
Association for Educational Communications and Technology, Miami. Beach,

April, 1977., With P. Doughty.

A performance and personality based validity study of the Survey of Study

Habits and Attitudes. Accepted for presentation at the annual meeting of

the Eastern Educational Association, Williamsburg, Virginia, March, 1978.

Locus of control, course achievement, and student ratings. Paper presented

at the annual meeting, American Educational Research Association,

Toronto, April, 1978. With T. Coleman.

Locus of control, study habits and attitudes, and academic performance.,

Paper presented at the annual meeting, American Educational Research As-

sociation, Toronto, April, 1978. With J.A. Goldman and J.R. Sutterer.

A theoretical perspective on motivation and instructional design. Paper presented

at the annual meeting, Association for Educational Communications and Tech-

nology, New Orleans, 1979.

Lessons learned from large scale instructional development projects. Symposium

presented at the annual meeting, Association for'Educational Communications

and Technology, New Orleans, Mach, 1979.

Motivation, learners, and instructional technology: An approach to encouraging

research in instructional development. Paper presented at the annual meeting,

Association for Educational Communications and Technology, New Orleans,

March, 1979. .

Theory and research on a model of the motivational design of instruction. Paper

to be presented at the annual meeting, Association for Educational Com-

munications and Technology, Denver, Colorado, April, 1980.
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1 Number and (percent)* of Directors of Academic Computing.
Centers Reporting Estimated Number of Batch Jobs Run By
Undergraduate and Graduate Students at their Institutions

Number of Batch Jobs
Student Category

Undergraduate Graduate

0 11 (27) 17 (46)

1-100 2 . (5) 5 (14)

101-500 2 (5) 3 (8)

501-1,000 2 (5) 4 (11)

1,001-5,000 8 (20) 3 (8)

5,001-10,000 5 (12) 2 (5)

10,001-25,000 5 (12) none

.). 25,000 2 (5) none

Don't Know 4 (7) 3 (8)

Table 96. Distribution of number of batch jobs run by under-
graduate students and graduate students during
1977-78, as reported by number and (percent) of 55
directors of academic computing centers in minority
higher education institutions. Data collected April,

1979.

* Percent (rounded) of directors of academic computing centers at
institutions that provide access to computers.
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Number and (Percent)* of Directors of Academic Computing

Centers Reporting Estimated Number of Interactive Connect Hours
by Undergraduate and Graduate Students at their Institutions

Number of Interactive
Connect Hours

Student Category

Undergraduates, Graduate

none 8 (18) _ 19 (43)

1-100 4 (9) 3 (6)

101-500 6 (14) 2 (4)

501-1,000 1 (2) 1 (2)

1,001-5,000 9 (21) 5 (11)

5,001-10,000 2 (4) none

10,001-25,000 5 (11)

,

2 (4)

25,000 2 (4) none

Don't Know 5 (11) 5 (11)

Table 97. Distribution of number of interactive connect hours
by undergraduate and graduate students during 1977-78,
as reported by number and (percent) of 55 directors
of academic computing center directors in minority
higher education institutions.. Data collected
April, 1979.

* Percent (rounded) of directors of academic computing centers at
institutions that provide access to computers.
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and (Percent)* of Directors of Academic Computing Centers
twportfing Estimates of the Percent of All Student Computer

Use by Various Types of StudeW:s

percent of
CoIPuter Time

0

/,10

11 -20

21
-30

31-40

4 1-5°

51-60

61-7°
-/--
/1- 80

...------ ----

Type of Student

91-90

..,...."---------
91-99

100
.....--' ----

Computer Science
Students

Other Science
Students

All Other
Studzats

3 (8) 8 (21) 12 (31)

6 (16) 11 (29) 10 (25)

(11) 5 (13) 6 (15)

4 (11) 6 (16) 5 (13)

3
(8) 2 (5) (2)

2 (5) 2 (5) 2 (5)

(11) 1 (2) none

3 (8) 3 (8) 2 (5)

2 (5) 2 (5) (8)

5 (13) 4 (10) 1 (2)

3 (8) none 1 (2)

4 (10) none none

Table 98. Distribution of percent of student use of computers
by three groups of students, as reported by number
and (percent) or 55 directors of academic computing
centers in minority higher education institutions.
Data collected April, 1979.

* Percent (rounded) of directors of academic computing centers at
institutions that provide access to computers.
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Number and (Percent)* of Directors of Academic Computing Centers
Reporting Estimated Number of Batch Jobs by Faculty at Their Institutions

Number of
Batch Jobs

Number and (Percent) of Directors of Academic
Computing Centers Reporting Category of
Faculty Use

None 12 (28)

1-100 15 (35)

101-500 5 (12)

501-1,000 none

1,001-5,000 6 (14)

5,001-10,000 none

Don't Know 5 (12)

Table 99. Distribution of number of batch jobs by faculty during
1977-78, as reported by number and (percent) of 55
directors of academic computing centers in minority
higher education institutions. Data collected April,

1979.

* Percent (rounded)of directors of academic computing centers at
institutions that provide computer access.
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Number and (Percent)* of Directors of AcadeMic Computing Centers
Reporting Estimated Number of Interactive Connect Hours

by Faculty at their Institutions

Number of Interactive
Connect Hours

Number and (Percent)of Directors of Academic
Computing Centers Reporting Category of
Faculty Use

none 9 (12)

1-100 13 (30)

101-500 9 (21) -____.

501-1,000 none

1,001-5,000 4 (9)

5,001-10,000 3 (7)

Don't Know
,

5 (12)

Table 100. Distribution of number of interactive connect hours
by faculty during 1977-78, as reported by number and
(percent) of 55 directors of academic computing centers
in minority higher education institutions. Data col-

lected April, 1979.

* Percent (rounded) of directors of academic computing centers at
institutions that provide access to computers.
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500 or less, and the average number of faculty interactive connect hours was

500 or less. See Tables 99 and 100.

G. Types of Student and Faculty Use of Computing

Directors of academic computer centers were asked to estimate the percent-

age of students and faculty at their institutions who use computers for various

purposes. Frequency distributions for the estimated percentages of students

who use computers for certain purposes are given in Table 101, and for faculty

in Table 102.

All the computing center directors whose institutions provide access to

computers reported that some students at their institutions use computers for

learning about computers and computer programming. In most cases, the esti-

mated percentage of students at any institution who used computers for learning

about computers or computer programming was low. Over half the directors of

academic computing estimated that ten percent or fewer of their students had

used their Computers to learn about computing. Four directors of computer

centers reported that 75 percent or more of their students had useL _heir

computers for that purpose.

Almost half the computing center directors reported that at least some

students at their institutions used computers for computer-assisted instruction.

At institutions where students did use computers for computer-assisted

instruction, the number of students who did so tended to be quite small. Half

the directors of academic computing centers where computer-assisted instruction

was reported to be in use, estimated that five percent or fewer students used

it. One computing center director reported more than 90 percent of students

at his or her institution were using computer-assisted instruction. Two other

directors reported between fifty and seventy percent of their students using

computer-assisted instruction.
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Number and (percent)* of Directors of Academic Computer Centers

Who Report that Students Use Computers for Various Purposes

Percent

of Students

Type of Student Use

Learning about Computers

and Computer Programming'

Computer-Assisted

Instruction

Coursework

Problem Solving

Research Games or

Experiments

Other

0 15 (27) 9 (16) 17 (31) 15 (27)

1-5 13 (23) 15 (27) 20 (37) 15 (27)

6-10 5 (9) 8 (15) 2 (4) 4 (7)

11-15 1 (2) 3 (6) 3 (6)

16-20 3 (7) 2 (4) 4 (7) 1 (2)

21-25 1 (2)
1 (2)

26-30 1 (2)

31-35
.

2 (5)

36-40 1 (2) 1 (2)

41-50 1 (2) 1 (2)

51-60 1 (2)

61-70 1 (2)

71-80 1 (2) 1 (2)

81-90 2 (5)
1 (2)

91-100 1 (2) 1 (2)

Table 101. Distribution of percentages of students who use computers for various

purposes, reported by number and (percent) of 55 directors of academic

computing centers in minority higher education institutions. Data

collected April, 1979,

* Percent (rounded) of directors of academic computing centers at institutions that provi4W

access to computers.
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Number and (percent)* of Directors of Academic Computing Centers Reporting Estimated Percentages of

Faculty at their Institutions Who Use Computers for Various Purposes

Percent.

of Faculty

Type of Faculty Use

Administration of Classes Class Instruction Research Games or Experiment Other

0 6 (11) 1 (2) 5 (9) 9 (16)

1-5 17 (31) 20 (36) 19 (35) 13 (24)

6-10 8 (15) 10 (19) 6 (11) 2 (4) 1 (2)

11-20 1 (2) 2 (4) 1 (2)

21-30 1 (2) 1 (2)

81-90 1 (2)

Table 102. Distribution of percentages of faculty who use computers for various purposes,

as reported by number and (percent) of 55 directors of academic computing

centers in minority higher education institutions, Data collected April, 1979,

* Percent (rounded) of directors of academic computing centers at institutions that provide access

to computers.
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About three-fourths the directors of academic computing estimated that

some students at their institutions used computers for problem solving related

to their coursework. One of those directors reported over seventy percent of

his or her students using computers for problem solving. The others all

reported twenty-five percent or fewer of their students using computers for

coursework problems. The average estimate was just over five percent of

students engaged in problem solving with computers.

About half the computer center directors whose institutions have access

to computers estimated that a few students at their institutions use computers

for research. Estimates of the percent of students who use computers as

research tools ranged from one percent to ten percent of students enrolled at

each institution, with the largest group of computing directors reporting that

fewer than five percent of their students had been so engaged.

Games and experiments with computers involved more students than did

research. Just over half the computer center directors whose institutions have

access to computers reported that at least some of their students engaged in

computer games and experiments. One center director estimated between 80 and

90 percent of his or her students so engaged. Most computing center directors

noted that twenty percent or fewer of their students used computers for games

and experiments. The average estimate was somewhat under five percent of

students.

One computing center director estimated that about a fourth of the students

at his of her institution used computers for purposes other than those already

noted. No other computing center directors listed students engaged in addi-

tional computing tasks.

According to directors of academic computing centers, faculty use of

computer may have been more limited than student use. At institutions which
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provide access to computers, sixty percent of computer center directors

estimated that at least some of their faculty members currently used computers

for administration of classes, including such chores as scoring tests and

recording students' progress. At one institution, between eighty and ninety

percent of faculty were estimated to use computers for class administration.

At all other institutions, computers were estimated to be used for class

administration by thirty percent or less of faculty members. With only 27

of the 55 participating directors of academic computing centers reporting that

any of their faculty used computers for class administration, generalizations

should be made with caution. Seventeen of those twenty-seven directors

reported that five percent or fewer of their colleagues used computers for

class administration.

Three-fourths of the directors of computing centers at institutions that

have computers reported that some faculty members used computers for class

instruction. No computing center director indicated that more than 30 percent

of instructors at his or her institution used computers for such purposes as

demonstration or simulation for classroom instruction. The largest group,

36 percent of all participating computing directors reported that less than

five percent of faculty at their institutions used computers for class instruc-

tion. An additIrmal 19 percent of computing center directors reported between

six and ten percent of their faculty using computers for instruction.

About sixty percent of directors of academic computing centers at insti-

tutions that provide access to computers reported that at least some of their

faculty used computers as research tools. The largest estimate reported was

twenty percent of faculty at any institution using computers for research. The

largest group of computing directors, 35 percent, reported five, percent or

fewer of their colleagues using computers as research tools.

2`'4
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Sixteen computing directors indicated that faculty at their institutions

used computers for games and experimentation. Half of those said five percent

or fewer faculty engaged in computer games or experiments. One computing

center director reported as many as twenty percent of faculty at one institu-

tion using computers for games or experiments, the highest estimate given.

On computer center director reported between six and ten percent of

faculty at one institution using computers for purposes other than those

already discussed. The purpose was not reported. No other center directors

mentioned faculty at their institutions using computers for additional purposes.

H. Attitudes Toward Academic Computing

Presidents or chancellors, deans or academic vice presidents, and heads

of science departments were asked to state their degrees of agreement with

several statements about the value of academic computing at their institutions.

Summaries of these opinions are given in Tables 103 to 107.

Presidents or chancellors and deans or academic vice presidents were

asked to express their opinion on the statement "Many students would (or do)

benefit from a computer science program at this institution." Ninety

percent of presidents or chancellors marked either "agree" or "strongly agree"

to that statement. Fifty-eight percent marked "strongly agree." Eight percent

of presidents or chancellors noted disagreement with the statement that stu-

dents at their institution benefit from a computer. One reported no opinion.

Eighty-three percent of deans or academic vice presidents reported that they

agreed with the statement. Thirty-six percent marked "strongly agree," forty-

seven percent marked "agree." Fourteen percent of deans or academic vice

presidents noted that they disagreed that computers benefit students at their

institutions. Four percent of the deans or academic vice presidents reported

no opinion.
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Number and (Percent) of Two Types of Respondents Reporting their Opinions on the

Statement that Students Benefit from Computer Science

,Opinion Number and (Percent) of
Presidents or Chancellors

Number and (Percent) of
Deans or Academic Vice Presidents

Strongly
Agree

56 (58) 30 (36)

Agree 31 (32) 39 (47)

Disagree 5 (5) 8 (10)

Strongly
Disagree

3 (3) 3 (4)

No Opinion 1 (1) 3 (4)

Table 103. Number and (percent) of 96 presidents or chancellors and 83 deans
or academic vice presidents in minority higher education institu-
tions reporting opinions on the statement "Many students would
(or do) benefit from a computer science program at this institution."
Data collected April, 1979.
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Number and (Percent) of Two Types of Respondents Reporting Their Opinions on the
Statement that Computer Science Attracts Good Students

Opinion Number and (Percent) of
Presidents or Chancellors

Number and (Percent) of
Deans or Academic Vice Presidents

Strongly Agree 50 (52) - 23 (28)

Agree 38 (40) 43 (52)

Disagree 8 (8) 6 (7)

Strongly Disagree None 3 (4)

No Opinion None 7 (8)

Table 104. Number and (percent) of 96 presidents or chancellors and 83 deans or
academic vice presidents in minority higher education institutions,
reporting opinions on the statement "A compk7r..;:.7 science curriculum at
this institution would (or does) attract may. ,;,(od students." Data

'collected April, 1979.
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Number and (percent) of Three Types of
Respondents Reporting their Opinions on a

Statement that Faculty Research Benefit's by Access to Computers

Opinion

Number and (Percent) of

Presidents or Chancellors

Number and (Percent) of

Deans or Academic Vice Presidents

Number and (Percent) of

Science Department Heads

Strongly Agree 25 (26) 16 (19) 55 (33)

Agree 54 (56) 50 (60) 73 (41)

Disagree 5 (5)
3 (4) 7 (4)

Strongly Disagree 3 (3)
2 (2) 8 (5)

No Opinion 9 (9)
11 (13) 34 (19)

Table 106. Number and (percent) of 96 presidents or chancellors, 83 deans or academic vice

presidents and 178 heads of science departments in minority higher education

institutions, reporting opinions on the statement "The quality of faculty

research at this institution is (or would be) enhanced by the use of computers."

Data collected April, 1979.
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Number and (Percent) of Three Types of Respondents Reporting their Opinions on a

Statement that Instruction in Computing Should be Given Low Budget Priority

on

Number and (Percent) of

Presidents or Chancellors

Number and (Percent) of

Deans or Academic Vice Presidents

Number and (Percent) of

Science Department Heads

sly Agree 1 (1) 1 (1) 4 (2)

2 (2) 7 (8) 16 (9)

lee 48 (50) 48 (58) 84 (47)

ay Disagree 41 (43) 21 (25) 64 (37)

.nion 4 (4) 5 (6) 8 (4)

Table 107. Number and (percent) of 96 presidents or chancellors, 83 deans or academic vice

presidents and 178 heads of science departments in minority higher education

institutions reporting opinions on the statement "In allocating . . . funds,

instructional computing should be given low priority." Data collected April, 1979.
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When presented with a statement that computer science attracts gOod

students, ninety-two percent of presidents or chancellors indicated some

degree of agreement, and eighty percent of deans or academic vice presidents

noted agreement. Presidents or chancellors were more emphatic, with fifty-two

percent noting that they strongly agree that computer science attracts good

Students, while twenty-eight percent of deans indicated that they were in

strong agreement with the statement. Eight percent of presidents or chancellors

noted that they disagreed with the statement, though none indicated that they

strongly disagreed. No presidents or chancellors marked the "no opinion"

option. Eleven percent of deans or academic vice-presidents indicated that

they disagreed that computer science attracted good students, and seven percent

reported no opinion.

When presented with a statement that computer-assisted instruction is of

little value in higher education, the overwhelming majority of presidents or

chancellors, deans or academic vice-presidents and science department heads

noted disagreement or strong disagreement. A total of ninety-two percent of

presidents or chancellors marked negative options, with fifty-nine percent

indicating that they strongly disagreed and thirty-three percent noting that

they disagreed. Eighty-six percent of deans or academic vice presidents and

eighty-six percent of science department heads marked negative options.

Forty-six precent of deans or academic vice presidents marked strongly disagree,

and forty percent marked disagree. Fifty percent of heads of science depart-

ments strongly disagreed and thirty-six percent disagreed. Four percent of

presidents or chancellors indicated that they were in agreement with the

statement that computer assisted instruction is of little value. Six percent

of deans or academic vice presidents, and nine percent of science department

heads agreed with the statement. No opinion was reported by three percent of
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presidents or chancellors, seven percent of deans or academic vice presidents

and four percent of heads of science departments.

Large numbers of presidents or chancellors, deans or academic vice

presidents and science department heads agreed that faculty research benefits

when access to computers is provided. Eighty -two percent of presidents or

Chancellors noted positive opinions, with twenty-six percent in strong agreement

and fifty-six percent in agreement. Seventy-nine percent of deans or academic

vice presidents checked favorable options. Sixty percent reported that they

agreed and nineteen percent reported they strongly agreed. Seventy-two percent

of science department heads reported the opinion that computers are beneficial

to faculty research, with forty-one percent reporting that they strongly agreed

with the statement and thirty-one percent reporting that they agreed. Disagree-

ment or strong disagreement was noted by eight percent of presidents or

chancellors, six percent of deans or academic vice presidents and nine percent

of science department heads. Some indecision was indicated on this question,

by nine percent of presidents or chancellors, thirteen percent of deans or

academic vice presidents and nineteen percent of science department heads who

reported that they had no opinion.

Very large majorities of the three responding groups of institutional

officials indicated that instruction in computing should be given high budget

priority. When presented with the statement that instruction in computing

should be given low budget priority, over eighty percent of each-group noted

disagreement or strong disagreement. Fifty percent of presidents or chancellors

disagreed and forty-three percent indicated that they strongly disagreed.

Fifty-eight percent of deans or academic vice presidents disagreed, and

twenty-five percent disagreed strongly. Forty-seven percent of science depart-

ment heads indicated that they disagreed and another thirty-seven percent
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strongly disagreed. Agreement was noted by three percent of presidents or

chancellors, nine percent of deans or academic vice presidents and eleven

percent of heads of science departments. Four percent of science department

heads and presidents or chancellors and six percent of deans or academic vice

presidents reported no opinion.

Responses to the opinion questions suggest that computers are seen to be

useful tools by presidents or chancellors, deans or academic vice presidents

and heads of science departments at minority institutions. Eighty percent or

more of each type of personnel reported that they believe computer science

programs are beneficial to students, attract good studenti, and deserve high

budget priority. Over eighty percent of each group indicated disagreement

with the contention that computer assisted instruction is.not valuable in

higher education. Over seventy percent of each group indicated agreement

with the statement that access to computers is beneficial to faculty research.
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III. Desired Academic Computing Status, 1981-82

Directors of academic computing centers were asked to provide a variety

of information on "the status of academic computing that would be realistically

desirable for your institution by the 1981-82 academic year." Specific ques-

tions coveted such components of computing as central computers, personal

computers, input/output devices, card processing devices, computer languages,

and packaged computer programs. In addition, presidents or chancellors,

academic vice presidents or deans, and heads of science departments were asked

to respond to a number of questions on the level of access to academic com-

puting they desired for their students and faculties by 1981-82, and the types

of academic computing activities they envisioned for their students and

faculties by 1981-82. These topics are discusSed in this section under the

respective headings "Hardware and Equipment," "Computing Software," and

"Student and Faculty Skills, Access to and Use of Computers."

A. Hardware and Equipment

Fifty-two directors of academic computing centers provided responses to

a question on the availability of computing hardware for academic purposes at

their institutions by 1981-82. Since the question provided a large number of

options, it is shown in its entirety in Figure 1, below. Responses to this

question varied almost as widely as the range of options permitted. No more

than four computing center directors selected any one of the eleven specific

options given, or any combination of the options. Table1C8 provides a complete

frequency distribution of the responses to each option and combination. Only

.three computing center directors desired hardware that would support batch

processing alone (less than six percent of those responding). Fourteen

directors (27 percent of the respondents) indicated a preference for some

2 1 7



31. In your judgment, by 1981-82, what type(s) of computing hardware should
students and/or faculty at your institution be able to use for academic .

purposes? (Mark only ONE of the following options):

A. Large batch (more than 500K bytes of main memory; specify: K)

B. Medium batch (256-500K bytes of main memory)

C. Small batch (less than 256K bytes of main memory)

D. Interactive with more than 50 terminals (specify number:

E. Interactive with 33-50 terminals

F. Interactive with 17-32 terminals

G. Interactive with 9-16'terminals

H. Interactive with 1-8 terminals

I. Personal computers (at least 32 available; specify:

J. Personal computers (9-16 available)

K. Personal computers (1-8 available)

L. Other (Specify:

M. Some combination of the above (If so, specify:

Figure 1. Question 31 on Academic Computing Center
Director's Questionnaire, regarding avail-
ability of computing hardware, 1981-82.
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JHARU81 WHAT HARDWARE IS NEEDED BY 1981-82

CODE

1)

I LARGE BATCH - A
I

I
3. *********** ( 2)

I SMALL BATCH - C

I
4. **************** ( 3)-

--I-NT-ERAc-TIVE >5O - D
I

I

--****** ( 1)

I INTERACT 33-50- E
I

I

6. ********************* ( 4)

I INTERACT 17-32- F

I

7. *********** ( 2)

I LNTLRACT-9-rIS - G

1.-----8;,--mm***************-.( -4)

I INTERACT 1-8 - H

9. ***********
I )32 PRSN

---7r
I

10. *s * * **

I -V-16 PRS
1

I

p

L

2)
COMPUTE - I

1)
COMPUT - J

--ri, * *-********* 2)

I 1-8 PRSN COMPUTE - K
I

1
12. ****** ( 1)

I OTHERS L
1

Table 108 .Distribution of academic computer center

directors' desires for academic computing
hardware Ty 1981 -82 in 32 tiffitotity-higher
education institutions, Spring, 1979.
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15. ****** (

I elifigj

1)

I

I

14. *********** ( 2)
--C

I

I

18. ******-/ I )

I SMALLEAT REMOTE
I

1

16. ****** ( 1)
I A,E,J

-I

17. fi***** ( 1)
r--- 1A,FIK

I

I

-1/3:--wit-***** ( 1)
I C,F,J
I

19. ****** ( 1)
I 6.1

I

20. *********** ( 2)
K

I

I

1)--21. --*-***** (

I 8 ,G K
I

22. *********** ( 2)
I 8 K
I

I

23. ****** ( 1)
---1% 9F

I

I
1 -1

I 89F
I

Tabl-e108 ;Distribution-Of -academic 'computer-center
directors' .'. desires for academic computing
hardware by 1981-82 in 52 minority higher
education-in g-timUtions;-Spring,-/979.
(continued)
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28. *********** ( 2)

I Atli

I
29. *********** ( 2)

titE ft

I
I
** ** (

I A,B,C,F
I

I
34. ****** (

I UE.J

1)

1)

1)

-1)

1)

I
35. ****** ( 1)

I r..7-
I
I

66;-*f**-** /-
I
I

-11

999. **************** ( 3)

!(M1SSING) I

I r r
0 2 4 6

--FREQUENCY

I I
10

Table 108 Distribution of academic computer center directors'
desires for academic computing hardware by 1981-82 in
52 minority_higheratu_cation institutions,_ Spring,
1979. (continued) 221
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form of interactive computing capability alone, and five directors (almost

10 percent of the respondents) indicated a preference for some number of

personal computers alone. All of the others expressed desires for various

combinations of batch, interactive, and personal computing hardware by 1981-82.

Ten directors (just over 19 percent of respondents) indicated' a preference for

some combination of batch-capable and interactive computing hardware, and an

additional seven (13.5 percent of respondents) preferred a combination of

interactive and personal computing hardware by 1981-82. Ten more computing

center directors specified a combination of all three types of hardware for

their institutions (batch, interactive, and personal) by 1981-82.

Table109 summarizes the responses of 55 directors of academic computing

centers to a question on the types of input/output devices that should be

available to faculty or students at their institutions for purposes of academic

computing by 1981-82. Almost all of the directors expressed the desire for one

or more on-line devices to handle data from punched cards, for some number of

remote data terminals, or for some devices to output data in print, or on

magnetic tape. Line printers, teletypes, and CRT terminals topped the list of

desirable on-line input/output devices specified by these directors, with

relatively fewer specifying devices to handle punched paper tape, on-line card

punching, and on-line plotting of data. Two computing center directors speci-

fied a desire for disc drive equipment by 1981-82,by writing this specification

in the "other" category of the question on input/output devices.

In addition to indicating the types of input/output devices that should

be available to faculty and students at their institutions by 1981-82, academic

computing center directors were asked to specify the numbers of each type of

device that should be available. Distributions of their responses are reported

in Tables 110 through 11.9. In general, it appears that the equipment goals of

22



-159-

Type of Input/Output
Device

Number and Percent ( )

of Computer Center
Directors Specifying the

Device for Academic Computing
by 1981-82

Card Reader 39 (70.9)

Punched Paper Tape Reader or Punch 13 (23.6)

Teletype or Printing Terminal 45 (81.8)

Optical Character Scanner (On-Line) 24 (43.6)

Line Printer 46 (83.6)

On-Line Card Punch 17 (30.9)

Magnetic Tape Drive 37 (67.3)

Video Display Terminal (CRT) -- Without Graphics 44 (80.0)

Graphic CRT Terminal 31 (56.4)

On-Line Plotter (Hard Copy) 29 (52.7)

Table 109. Number and percent of directors of
academic computing centers in 55
minority higher education institutions
indicating preferences for various
input/output devices for academic
computing. in their institutions.by
1981-82.

223



08/5U/79 FILE COMPCENT CREATEC 08/30/79 PAGE 160

144CRel hUMESER CARDREADERS NEEDED 1981 -82

.CA4L.6URY LABEL

RELATIVE
ABSOLUTE FREC

-CODE ----PREC --tPCT)-

ADJUSTED
FREC
(PCT)

CLP
FR EC

(PCT)

1. 28 50.9 73.7 73.7

2. 5 9.1 13.2 86.8

3. -5.5 7.9 94.7

5. 1 1.8 2.6 97.4

8. 1 1.8 2.6 100.0

999. 17 30.9 MISSING 100.0

TOTAL 55..... 100.0 100.0

Table 110.. Distribution of number of card readers

desired-by-55 academic -computing directors

by 1981-82, as of Spring, 1979.

r
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y-

iAPPI81 NUM PUNCHED PAPER READER 3 PLNCH NEECEC

0
RELATII,E ADJUSTED CL'

ABSOLUTE FRU; FRED FREE

reA4t.69RY-L>BEL --ealtrE FRE a -tPci.)- tPcT) tnTy

0. 1 1.8 7.7 7.7

1. 8 14.5 61.5 69.2

84.62. 2- -3-,6 -15,4

5. 1 1.8 7.7 92.3.

8, 1 1.8 7.7 100.0

999. ---42 76.4 MISSING 100.0

TCTAL / 100.0 10000

Table 111. Distribution of number of punched paper

tape readers or punches desired by 55

academic computing directors by 1981-82,

as of Spring, 1979.
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NIT NUN TELETYPES OR PRINT TERNS NEECEC

PAGE 162

ADJUSTED
FREQ
(PCT)

CUM
FREC
(PCT}

ABSOLUTE
RELATIVE

FRED

*Tt&UR-Y- -L-ASE-L

1. %. 5,5 7,0 7.0

2. 7 12.7 16.3 23.3

3. 4 9.1 11.6 349

4, 6 10.9 14.0 42.8

5. 3
C

.
=.. 7.0 5c.e

9.3 65.1

9. 1 1.8 2.3 67.4

10. 2 3.6 4.7 72.1

-1.8 2.3 74.4

20. 2- 3.6 4.7 79.1

25. 3 5.5 7.0 86.0

30:7- -2 ---3.6 4,7 90.7

40. 1 1.8 2,3 93.0

50. 1 1.8 2.3 95.3

.---70. -2.3 97.7

200. 1 1.8 2.3 100.0

999. 12 21.8 WISSING 100.0

--51`5 -200.3 100.0'ITT At-

r--

Table 112 . Distribution of number of teletypes or

printing' teranas desired by 55 academic

computing directors by 1981-82, as of

Spring, 1979.
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AOCbel

ir-
NUM OPTICAL CHARACTE SCANNERS NEEDED

ABSOLUTE

rCA-rt-GURY LABEL CODE-

RELATIVE ADJUSTED CUM

FRED FREQ FREG

--VPCTI-- (FCT)----

1. 19 34.5 86.4 86.4

2. 1 1.8 4.5 90.9

8. -1 1.8 4,5 95.!

100. 1 1.8 4.5 100.0

999, 33 60.0 PISSING 100.0

'TOTAL-- 100.0

Table 113 . Distribution of number of optical character

scanners (on-line) desired by 55 academic

computing directors by 1981-82, as of

Spring,
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41LP01 NUP8ER LINE PRINTERS NEEDED

FCNTESORT LABLL

r--

RELATIVE ADJUSTED
ABSOLLTE FRED FREO

tOCE (PCT)-- ---/PcT)

1. 23

2. 15

3.'1 2
_

4, 2

100, 1

999. -12

TOTAL 55

41.8
. .

53,5

27.3 34.9

3.6 4.7

3.6 4.7

1.2 2.3

21.8 MISSING

100.0 100.0

Table 114. Distribution of number of line printers
desired by 55 academic computing directors
by 1981-82, as of Spring, 1979.

a.

CUP
FREC

53.5

88.4

13.0

97.7

lone!)

100.0
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NOLP81 NUM ON-LINE CARD PUNCHES NEECED

RELATIVE ADJUSTED DUN

ABSOLUTE FREQ FRED FREC

ICKT-SolrYOr "MOE ---FREC

i

1. 11

---mcry-----(nTT----Tpc7T------

20.0 76.6 78.6

2. 2 3.6 14.3 92.9

1004;-- 1 1.8 7.1 100.0

999. 41 74.5 MISSING 100.0

TOTAL °_5 100.0 100.0

Table 115. Distribution of number of on-line card

punches desired by 55 academic computing

directors by 1981-82, as of Spring, 1979.
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14/N1T41 NUm MAGNETIC TAPE DRIVE NEEDED

TAltsuRr-LAsEL----

RELATIVE ADJUSTED CUM

ABSOLUTE FRED FRED FREG

CODE"---FREG---- (PCT) (FCT) (PCT)

1. 16 29.1 47.1 47.1

2. 10 18.2 29.4 76.5

.

7.3 11.8 88.2

4. 1 1.8 2.9 91.2

5. 2 3.6 5.9 97.1

-102-.------1 1;8-- -2.9 100.0

999. 21 x; 38.2 PISSING 100.0

TOTAL 100.0 100.0

Table 116. Distribution of number of magnetic tape
drives desired by 55 academic computing

directors_by 1981-82, as of .Spring, 1979.
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CRI81

F--r-
CODE

NUM GRAPHICLESS

ADJ
FREO PCT

CUM
PCT

CRTS NEEDEC

ADJ CLN
CODE FREO PCT PCT CCCE

AD.. CUM
FRED PCT PCT

1. 2 5 5 12. 3 7 50 25. 4 10 85

I

1

3. 3 7

-15

13 15. 3 7 57
5 63

30.
4G.

2

1

5

2

90
5 2--------_ 4:

5.
6
2 5

27
32

16.-----2
20, 3 7 70 65. 1 2 95

8, 2 5 38 23. 1 2 ,72
-2 -75

75. 1 2 97

ItIi- ---2 5 12 10C.' 1 2 10024. 1
-V I S S -1J-G---c-A T. A

COOL FREO CODE FREG CCCE FREE

15

Table 117. Distribution of number of video display

terminals CRT) without graphics desired

by 55 academic computing directors by

1981-82, as of Spring, 19,79.
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igGCHT81 hUP CRTS WITH GRAPHICS NEECEC

eA4t6ORY LABEL

RELATIVE
ABSOLUTE FREQ

CODE ---fREC ----(PCT)

ADJUSTED
FREQ FREC
(FCT) (PCT)

1. 12 21.8 40.0 40.0

2. . 6 10.9 20.0 60.0

_ -6.7 66.7

4. 3 5.5 10.0 76.7

P. 1 1.8 3.3 80.0

10.----- -1 --1.8 3.3 83.3

15. 2 3.6 6.7 90.0

18. 1 1.8 3.3 93.3

-20.--- 1 1.;8 -3.3 96.7

100. 1 1.8 3.3 100.0

999. e,..m... 45.5 HISSING 100.0

100.0 100.0

Table 118 Distribution of number of graphic CRT
terminals desired by 55 academic computing

directors by 1981-82, as of Spring, 1979.
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APL181 NUMBER ON -LINE PLOTTERS NEEDED

ABSOLUTE
'CODE----FREG

23

RELATIVE
FRED
(PCT)

41.8

ADULSTED
FREQ
(PCT)

92.0

CUM
FRET'

(PCT)---

92.0

T-ATMSURT LABEL

1.

2. 2

20
=c

3.6

100.0

8,0

WISSING

100.0

100.0

100.0999.
TOTAL

Table 1J.9. Distribution of number of on-line plotters
(hard copy) desired by 55 academic computing
directors by 1981-82, as of Spring, 1979.
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these computing center directors are modest. Although large numbers of some

types of terminals were specified, most directors indicated the need for very

small numbers of centralized units, such as card readers and line printers.

The reader should note that the code "999" indicates non-response, and that

data reported for one respondent (e.g. the specification of 102 magnetic tape

drives) are probably in error. The large numbers of non-responses to this

question are expected, since indication of the number of devices desired was

requested only when a respondent indicated a desire for that type of device.

The responses of 55 academic computing center directors to the question

"In your judgment, by 1981-82 which of the following card processing devices

should be available to students or faculty for academic computing at your

institution?" are summarized in Table 12Q, By far, the most frequently desired

device was the keypunch, with the remaining devices specified by far smaller

percentages of the directors. Tables 121 through124 contain distributions of

numbers of card processing devices desired by 1981-82, by type of device. Half

the responding computer center directors who indicated the need for one or more

keypunches by 1981-82 specified no more than three of the devices, and only

nine directors indicated the need for ten or more keypunches (Table 124.

Eighty-five percent of directors calling for card sorters suggested that one

of them would suffice (Table122). From Table 123 we see that only one director

specified the need for three interpreters by 1981-82, and that the vast

majority indicating need for an interpreter specified only one of the devices.

The desire for a single off-line optical scanner by 1981-82 was indicated by

15 computer center directors, and only one wanted two of the devices by that

academic year (Table124). Thus we see that computer center directors' desires

for card processing devices by 1981-82, like their desires for input/output

devices, are quite modest. Numbers of desired units are almost universally

small.
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Type of Card Processing Device Number and Percent ( ) of
Computer Center Directors
Specifying the Device for
Academic Computing by

1981-82

Keypunch 39 (75.0)

Card Sorter 21 (41.2)

Interpreter 19 (38.8)

Off-Line Optical Scanner 18 (36.7)

Table120. Number and percent of directors of academic com-
puting centers indicating preferences for various
card processing devices for academic computing in
their institutions by 1981-82.
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INKPal NUMBER KEYPUNCH NEEDED

Trrt.buffr

RELATIVE ADJUSTED cum

ABSOLUTE FRED FRED FRED

CDDE --FRED (PCT) (PCT) (PCT)-

1. 4 7,3 11.8 11.8

2. 9 16.4 36.5 38.2

-3-----4 -7,3 11,8 -50.0

4, 2 3.6 5.9 55.9

5. 1 1,8 2.9 58.8

6. 1 1.8 2.9 61.8

8. 2 3.6 5.9 67.6

in. 6 10.9 17.6 85.3

12. 2 3.6 5.9 51.2

15. 2 3.6 5.9 97.1

20. 1 1.8 2.9 100.0

999.. 21 28.2 'MISSING 100.0

TOTAL .....55= 100.0 inO.n

Table 122. Distribution of number of keypunches

desired by 55 academic computing
directors by 1981-82, as of Spring,

1979.
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IMCSdi NuMUER-CARO SORTERS NEEDED

L____

1

RELATIVE ADJLSTED CUN

ARSOLLTE FREQ. FREQ- FREG

reATh6DRI tAsEL--- CODE ----FREG 'IPCT) (PCT) (PCT)

i 1. 17 30.9 8500 85.0

2.

999:

TOTAL

3

55

5.5

63.6

100.0

15.0

P/SS1NG

100.0

100.0

100.0

Table 122. Distribution of number of card sorters
desired by 15academic.computing
directors by 1981-82, as of Spring,

1979.
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V

ININ181 NUMBER INTERPRETERS NEEDED

1:14-Tt-GURY AsEt

PAGE 174

. RELATIVE ADJUSTED CUP
ABSOLUTE FREG FREG FREG

--CODE FREG- -------(PCT) (PCT) (PCT)-

1. 12 21.8 70.6 70.6

2. 4 7.3 23.5, 94.1

..1 _ 1.8 5.9 100.03.-

999. 38 69.1 HISSING I00.0

TOTAL 55 100.0 100.0

f

Table 123. Distribution of number of interpreters
desired by 55 academic computing directors
by 1981 -82, as of_Spring, 1979.
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1NOLb81 NUMBER OFF-LINE OPTICAL SCANNERS NEECED

ADJUSTED
FREQ

CUN
FREGABSOLUTE

RELATIVE
FRED

CODE --fREG (PCT) 1-PCT) IPCT)----

1. 15 27.3 93.8 93.8

2. 1 1.8 E.3 100.0

--29 70.9 MISSING 100.0

TOTAL 55 100.0 100.0

Table 124. Distribution of number of off-line
_optical scanners desired by 55 acadeMic

computing directors by 1981-82, as of
Spring, 1979.
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B. Computing Software

Directors of academic computing centers were asked two questions on the

types of computing software that should be available to faculty or students

in their institutions by 1981-82 for academic computing purposes. The first

provided a list of specific computer languages, and asked directors to specify

whether each language should or should not be made available by the 1981-82

academic year. Directors were also given the opportunity to add to the list

provided in the question. The second question contained a list of packaged

computer programs used for statistical analyses of data and data file construc-

tion and manipulation. Again, computing center directors were asked to specify

whether each package should or should not be made available to faculty or

students in their institutions by 1981-82. As in the first question concerning

computing software, the opportunity to add to the list of packaged computer

programs was provided.

Table 125contains a summary of computer center director's judgments on

the computing languages that should be available to faculty or students in their

institutions for academic computing by 1981-82. Two languages, BASIC and

FORTRAN, were judged to be necessary by 1981-82 by more than 90 percent of

responding directors. COBOL was judged similarly by almost 85 percent of

responding directors, and ASSEMBLER was specified by just under three-fourths.

Only two other languages, RPG and PL/1, were identified as being desirable by

1981-82 by a majority of responding directors.

If the data in Table 125 are compared with those presented in Table 60 of

Section II, summarizing computer center director's reports on computing lan-

guages presently available in their institutions for academic purposes, some

interesting results emerge. Sixteen more directors than report the present

availability of PASCAL (29 percent of the 55) would like that language to be

2 4 0
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Computer Language Number and Percent
( ) Who Desire the
Language

Number and Percent
( ) Who Do Not
Desire the Language

Number and
Percent ( )

Responding
"Don't Know"

BASIC 51 (92.7) 3 ( 5.5) 1 ( 1.8)

PASCAL 23 (41.8) 22 (40.0) 10 (18.2)

FORTRAN 51 (92.7) 4 ( 7.3) 0 ( 0.0)

PL/1 30 (54.5) 19 (34.5) 6 (10.9)

COBOL 46 (83.6) 7 (12.7) 2 ( 3.6)

APL 25 (45.5) 19 (34.5) 11 (20.0)

RPG 34 (63.0) 14 (25.9) 6 (11.1)

PILOT 5 ( 9.3) 32 (59.3) 17 (31.5)

IDF 6 (11.1) 29 (53.7) 19 (35.2)

COURSEWRITER 19 (34.5) 22 (40.0) 14 (25.5)

ASSEMBLER 41 (74.5) 10 (18.2) 4 ( 7.3)

Additional Languages Specified by One or More Directors:

DATASHAME 1 ( 1.8)

SNOBOL, LISP or DOD1 2 ( 3.6)

Other Language (Unspec.) 1 ( 1.8)

Table 125 . Number and percent of directors of academic computing

centers in 55 minority higher education institutions

indicating preferences for various computer languages

for academic computing in their institutions by 1981-82.

Note: Percentages are adjusted for non-response.
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available to faculty and students in their institutions by 1981-82. Corre-

sponding desires for increases in the availability of other languages are:

FORTRAN -- an increase of 15 directors (27 percent of the 55) desiring

availability; COURSEWRITER -- an increase of 15 directors (27 percent of the

55) desiring availability; COBOL -- an increase of 11 directors (20 percent

of the 55) desiring availability; PL/1 -- an increase of 10 directors (18

percent of the 55) desiring availability; ASSEMBLER -- an increase of 9 direc-

tors (16 percent of the 55) desiring availability. Desired-increases in the

availability of all other languages involved no more than six directors.

With few exceptions, the languages most desired by academic computing

directors for 1981-82 are those most widely available at present. One excep-

tion to this rule is COURSEWRITER, suggesting a peCceived need to use computers

for direct instruction in a variety of subjects by 1981-82. The sustained

popularity of BASIC and FORTRAN suggests continued use of personal computing,

interactive computing on relatively small systems, and continued popularity of

large-scale processors as well.

Computer center director's desires concerning the availability of packaged

computer programs by 1981-82 are summarized in Table 126. Of all statistical

computing packages, SPSS was judged to be most desirable by a large percentage

of computing center directors. It is the only packaged program specified for

1981-82 by a majority of responding directors (60.4 percent). The CONVERSA-

TIONAL SPSS, BMD, SAS, and SSP packages were next in order of preference, being

specified by 30 percent to 45 percent of responding directors. With the

exception of SPSS, about a third of the responding directors indicated that

they did not think the listed computer packages should be available in their

institutions by 1981-82, and an additional 20 percent to 40 percent didn't know

whether these packages should be available by that academic year. Although it

2.4oc,
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Packaged Computer
,-

,reglam
Number and'Percent

( ) Nlio Desire

the Program

Number and Percent
( ) Who Do Not

Desire the Progzaz1

Number and
'Percent ( )

Responding
"Don't Know"

SPSS 32 (60.4) 14 (26.4) 7 (12.7)

CONVERSATIONAL SPSS 22 (44.9) 17 (34.7) 10 (20.4)

SAS 16 (33.3) 17 (35.4) 15 (31.3)

BMD 19 (39.6) 15 (31.3) 14 (29.2)

SSP 15 (30.6) 19 (38.8) 15 (30.6)

OSIRIS 7 (15.2) 21 (45.7) 18 (39.1)

Additional Packaged Programs Specified by One of More Directors:

COSAP 1 ( 1.8)

CAI, VOCATIONAL GUIDANCE,
or SOCIAL SCIENCE 1 ( 1.8)

Other Packaged Programs
(Unspecified) 5 ( 9.1)

Table 126 . Number and percent of directors of academic computing
centers in 55 minority higher education institutions
indicating preferences for various packaged computer
programs for academic computing in their institutions

by 1981-82.
Note: Percentages are adjusted for non-response.
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is speculative, it is tempting to conclude that the majority of responding

academic computing center directors are not familiar with most of the packaged

programs listed, and therefore cannot reflect accurately on their potential

utility to faculty and students. A contrary explanation might be the heavy

emphasis of most of the sampled institutions on undergraduate education, and

the relatively infrequent use of statistical procedures in most undergraduate

curricula.

If the results reported in Table 126are compared to those shown in

Table 61 of Section II, the relative popularity of the SPSS programs becomes

even more apparent. Thirty-two directors indicated that SPSS should be

available in their institutions by 1981 -82, and only 23 indicated that the

package was currently available. The increase of nine equals 16 percent of

the 55 responding directors. The corresponding increase in the number of

directors who specify CONVERSATIONAL SPSS for 1981-82, compared to those

reporting its present availability (22 versus 11, or an increase of 11),

reflects a 20 percent gain. Desired increases in the availability of other

packaged programs were considerably smaller.

C. Student and Faculty Skills, Access to and Use of Computers

Presidents or chancellors, academic vice presidents or deans, and heads

of science departments in minority higher education institutions were asked to

respond to a series of identical or parallel questions on student computing

skills, levels of student and faculty access to computing, and levels of

student and faculty use of computers that should exist in their institutions

by 1981-82. Responses to these questions have been summarized in Tables 127

through 129.

Judgments of presidents or chancellors, academic vice presidents or deans,

and heads of science departments on the percentages of students in their

2.1A 'I



institutions (in the case of presidents or chancellors and academic vice

presidents or deans) or in their departments (in the case of science department

heads) who should have computing skills at various levels, by 1981-82, in order

to be able to perform successfully as students, are summarized in Tables 127

through 129 respectively. The response distributions for 96 presidents or

chancellors and 83 deans or academic vice presidents are quite similar, with

a slight tendency for the former respondents to suggest higher percentages of

students with higher-level computing skills. Eighty-one percent of presidents

or chancellors judged that at least some percentage of their students should

have a general awareness of computers by 1981-82. The corresponding percentage

of academic vice presidents or deans who gave that response was 79. Eighty-

four percent of both types of respondent judged that at least some percentage

of their students should have limited computer skills and experience by 1981-82.

Finally, 89 percent of presidents or chancellors and 85 percent of academic

vice presidents or deans judged that at least some percentage of their students

should have the ability to program a computer by 1981-82, in order to perform

successfully as students. It is apparent from these distributions that both

types of respondent judged the need for future computing skills to be limited

to relatively small percentages of the students they expect to have enrolled

by 1981-82. No more than nine percent of either type of respondent judged

that computing skills at the general awareness level or above were necessary

for 60 percent or more of their students, in their student roles, by 1981-82.

In response to a parallel question on the percentage of students enrolled

in their departments who should have computing skills at various levels by

1981-82, heads of science departments expressed the need for higher levels of

skills for higher percentages of students, than did either presidents/chancellors

or academic vice presidents/deans. These data are summarized in Table 129.



Pe:cent of Students

Level of Computing Skills Desired for Students by 1981-82

in Order to be Able to Perform Successfully as Students

No Computer

Training or

Skills

General Awareness

of Computers

Limited Personal

Computer Use and

Skill

Ability to

Program a

Computer

81 - 100 11 (11.5) 4 (4.2) 1 (1.0) 5 (5.2)

61 - 80 11 (11.5) 1 (1.0) 1 (1,0) 2 (2,1)

41- 60 8 (8.3) 13 (13.5) 11 (11.5) 3 (3.1)

21 - 40 15 (15.6) 28 (29,2) 32 (33.3) 21 (21,9)

20 21 (21,9) 32 (33.3) 36 (37.5) 54 (56.3)

NONE 30 (31.3) 18 (18.8) 15 (15,6) 11 (11,5)

Table 127. Number and (percent) of 96 presidents or chancellors in minority higher education

institutions indicating percent of students enrolled in their institutions in

1981-82 who should have computing skills at various levels in order to perform

successfully as students. Data collected in April, 1979.
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Percent of Students

Level of Computing Skills Desired for Students by 1981-82

in Order to be Able to Perform Successfully as Students

No Computer

Training or

Skills

General Awareness

of Computers

Limited Personal

Computer Use and

Skill

Ability to

Program a

Computer

81 - 100 9 (11.2) 2 (2.4) 4 (4.9) 3 (3.7)

61- 80 6 (1.5) 5 (6.1) 0 (0,0) 0 0.0)

41 - 60 16 (20.0) 9 (11.0) 5 (6.1) 6 (7.4)

21 - 40 7 (8.7) 21 (25.6) 25 (30.5) 9 (11.1)

1 7 20 23 (28.7) 28 (34.1) 35 (42.7) 51 (63.0)

NONE

.......

19 (23.7) 17 (20.7) 13 (15.9) 12 (14.8)

Table128, Number and (percent) of 83 deans or academic vice presidents in minority higher

education institutions indicating percent of students enrolled in their institutions

in 1981-82 who should have computing skills at various levels in order to perform

successfully as students. Data collected in April, 1979,
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Percent of Students

Level of Computing Skills Desired for Students by 1981-82

in Order to be Able to Perform Successfully as Students

No Computer

Training or

Skills

General Awareness

of Computers

Limited Personal

Computer Use and

Skill

Ability to

Program a

Computer

81- 100 18 (10.3) 1 (0.6) 13 (7.4) 16 (9.1)

61- 80 11 (6.3) 8 (4.6) 20 (11.4) 7 (4.0)

41 - 60 11 (6.3) 17 (9.8) 27 (15.4) 19 (10.9)

21 - 40 15 (8.6) 32 (18.4) 35 (20.0) 34 (19.4)

1- 20 18 (10.3) 44 (25.3) 42 (24.0) 50 (28.6)

NONE 100 (57.5) 72 (41.4) 38 (21.7) 48 (27.4)

Table129. Number and (percent) of 178 heads of science departments in minority higher education

institutions indicating percent of students enrolled in their departments in 1981-82

who should have computing skills at various levels in order to perform successfully

as students. Data collected in April, 1979.
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Only 42 percent of science department heads judged that any students in

their departments would be able to perform successfully as students without

some computer training or skills. Although 68 percent of responding presi-

. dents/Chancellors judged that no more than 20 percent of students enrolled in

their institutions should be able to program a computer by 1981-82 in order

to succeed .as students, only 56 percent of heads of science departments

expressed the same view about students enrolled in their departments. In

addition, comparative percentages judging that at least 60 percent of such

students should be able to program a computer by 1981-82 are 7.3 for presidents/

Chancellors and 13.1 for heads of science departments.

Although academic officers in minority higher education institutions might

feel that future students do not need computing skills in order to succeed as

students, they might judge such skills to be essential to the life success of

their graduates. Therefore, presidents or chancellors, academic vice presi-

dents or deans and heads of science departments were asked to judge the

percentages of students in their institutions or departments who should have

computing skills at various levels, by 1981 -82, in order to perform success-

fully in life after thergraduate. Judgments expressed by the three types of

respondent are summarized in Tables 130through 132,respectively.

Once again, the overall distributions of judgments expressed by presidents/

Chancellors and academic vice presidents/deans are similar. There is a slight

tendency for presidents /chancellors to suggest higher levels of computing skills

for high percentages of their students than did academic vice presidents/deans.

Ninety-one percent of presidents/chancellors suggest that at least some of

their students have a general awareness of computers by 1981-82, in order to

succeed after they graduate; 63 percent of responding presidents/chancellors

suggest that at least 21 percent of their future students have such awareness

O Zr,
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(Table 130). In comparison, 54 percent of academic vice presidents/deans

expressed this judgment (Table 131). When higher-level computing skills are

considered, such as use of existing computing programs or the ability to

program a computer, presidents/chancellors called for substantial proportions

of their future students with these skills, as did academic vice presidents/

deans. For example, twenty-six percent of responding presidents/chancellors

suggested that at least 21 percent of students enrolled in 1981-82 should be

able to program a computer in order to succeed in life after they graduate.

The corresponding percentage of academic vice presidents/deans making the

same judgment was 21.

Heads of science departments judged computing skills to be essential to

the post-graduation professional success of a very high percentage of students

they will enroll by 1981-82. From Table 132we see that 17.5 percent of

responding department heads suggested computer programming ability for at least

81 percent of these students. Nearly three-fourths of responding science

department heads suggested that some level of computer skill was necessary to

the professional success of some percentage of their students: 60 percent

specified general awareness for at least some students; 72 percent specified

limited personal computer use and skill for at least some students; 80 percent

specified the ability to program a computer for at least some students. When

comparing the responses of science department heads to those of presidents/

Chancellors or academic vice presidents/deans, the reader must keep in mind

that the referent population of students, as well as the type of respondent,

is different. The science department heads were asked to make judgments for

students enrolled in their departments by 1981-82, whereas the other academic

officers were asked to make judgments for all students enrolled in their

institutions by 1981-82. These include non-science students as well as those
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nt of Students

Level of Computing Skills Desired for Students by 1981-82

in Order to be Able to Perform Successfully in Life

No Computer

Training or

Skills

General Awareness

of Computers

Limited Personal

Computer Use and

Skill

Ability to

Program a

Computer

81 - 100 7 (7.4) 9 (9.4) 2 (2.1) 4 (4.2)

61 - 80 6 (6.3) 4 (4.2) 4 (4.2) 1 (1.0)

41 - 60 7 (7.4) 19 (19.8) 11 (11.5) 3 (3.1)

21 - 40 12 (12.6) 27 (28.1) 26 (27.1) 17 (17.7)

1 - 20 23 (24.2) 27 (28.1) 38 (39.6) 55 (57.3)

NONE 40 (42.1) 9 (9.4) 14 (14.6) 15 (15.6)

Table 130. Number and (percent) of 96 presidents or chancellors in minority higher education

institutions indicating percent. of students enrolled in their institutions in

1981-82 who should have computing skills at various levels in order to perform

successfully in life. Data collected in April, 1979.



1

Percent of Students

Level of Computing Skills Desired for Students by 1981-82

in Order to be Able to Perform Successfully in Life

No Computer

Training or

Skills

General Awareness

of Computers

Limited Personal

Computer Use and

Skill

Ability to

Program a

Computer

81- 100 4 (4.9) 4 (4.9)
3

(3'7)

_

2 (2.5)

61. 80 8 (9.9) 5 (6.2) 2 (2.5) 0 (0.0)

41 - 60 12 (14.8) 10 (12.3) 13 (16.0) 7 (8.6)

21 - 40 10 (12.3) 25 (30.9) 18 (22.2) 8

....

(9.9)

1-

,

20 18 (22.2)

.

26 (32.1) 36 (44.4) 52 (64.2)

NONE

.

29 (35.8) 11 (13.6) 9 (11.1) 12 (14.8)

.

Table 131. Number and (percent) of 83 deans or academic vice presidents in minority higher

education institutions indicating percent of students enrolled in their institutions

in 1981-82 who should have computing skills at various levels in order to perform

successfully in life. Data collected in April, 1919.
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Percent of Students

Level of Computing Skills Desired for Students by 1981-82 in Order

to Perform Successfully as Professionals after Graduation

No Computer

Training or

Skills

General Awareness

of Computers

Limited Personal

Computer Use and

Skill

Ability to

Program a

Computer

81 - 100 10 (5.6) 6 (3.4) 9 (5.1) 31 (17.5)

61- 80 9 (5.1) 13 (7.3) 15 (8.5) 7 (4.0)

41- 60 5 (2.8) 18 (10,2) 26 (14.7) 21 (11.9)

21- 40 11 (6.2) 28 (15.8) 37 (20.9) 32 (18.1)

20 16 (9.0) 41 (23.2) 41 (23.2) 50 (28.2)

NONE 126 (71.2) 71 (40,1) 49 (27.7) 36 (20.3)

Table 132.Number and (percent) of 178 heads of science departments in minority higher education

institutions indicating percent of students enrolled in their departments in 1981-82

who should have computing skills at various levels in order to perform successfully

as professionals after graduation. Data collected in April, 1979.
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enrolled in science courses.

If the distributions in Tables 127 through 129 are compared with those in

Tables 130 through 132,it becomes clear that each type of respondent judged

computer skills and experience to be more important for future students in

their post-graduate life roles, than in their student roles. One might infer

that these respondents thought it more important that future students lea, -.1

to use computers as a tool for later life than to use computers as a tool in

their learning.

Access to computers desired for students enrolled in 1981-82 is the sub-

ject of judgments summarized in Tables 133 through135, More specifically, the

three types of respondents listed above were asked to judge the percentage of

,students enrolled in their institutions (departments) by 1981-82 who should

have access to computers at various levels, in order to complete their class-

work and homework assignments. On this question, the distributions of responses

provided by presidents/chancellors and by academic vice presidents/deans are

virtually indistinguishable. The modal category in both Tables 133 and134 is

"1-20 percent" of students, for all levels of computer access from "limited"

to "unlimited". Operational definitions of these categories are provided on

the quesionnaires contained in Appendix A. A clear majority of responding

presidents/chancellors and academic vice presidents/deans judged that less

than a majority of their students enrolled by 1981-82 needed access to compu-

ters at any level, for homework or classwork. The same statement could be

made about the responses of heads of science departments. However, the

distribution for science department heads of.. this question of student access

to computers differs somewhat from those of the other two types of respondent.

In the case of "unlimited access," the distribution is more clearly U-shaped.

That is, a sizeable percentage of science department heads (14.1) suggested

that virtually all students enrolled istD191-82 have unlimited access to
- 0 j



nt of Students

Level of Computing Access Desired for Students by 1981-82

to Complete Classwork and Homework Assignments

No Access Limited

Access

Moderate

Access

Unlimited

Access

81 - 100 12 (12.8) 7 (7.4) 1 (1.1) 4 (4.3)

61 - 80 8 (8.5) 6 (6.3) 2 (2.1) 0 (0.0)

41 - 60 17 (18.1) 13 (13.7) 12 (12.8) 3 (3.2)

21 - 40 10 (10.6) 24 (25.3) 21 (22.3) 10 (10.6)

1 - 20 15 (16.0) 31 (32.6) 39 (41.5) 48 (51.1)

NONE 32 (34.0) 14 (14.7) 19 (20.2) 29 (30.9) 1

1

Table 133. Number and (percent) of 96 presidents or chancellors in minority higher education

institutions.indicating percent of students enrolled in their institutions in

1981782 who should have access to computers at various levels in order to complete

classwork and homework assignments. Data collected in April, 1979.
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Percent of Students

Level of Computing Access Desired for Students by 1981-82

to Complete Classwork and Homework Assignments

No Access Limited

Access

Moderate

Access

Unlimited

Access

81 - 100 9 (11.1)
5

(6,2) 1 (1,2) 2 (2,5)

61- 80 12 (14.8) 5 (6.2) 0 (0.0) 2 (2.5)

41 - 60 13 (16.0) 6 (7.4) 9 (11.1) 6 (7.4)

21 - 40 9 (11,1) 21 (25.9) 19 (23.5) 6 (7.4)

1- 20 16 (19.8) 29 (35.8) 39 (48,1) 43 (53,1)

NONE 22 (27.2) 15 (18.5) 13 (16.0) 22 (27.2)

Table 134. Number and (percent) of 83 deans or academic vice presidents in minority higher

education institutions indicating percent of students enrolled in their institutions

in 1981-82 who should have access
6 computers at various levels in order to complete

classwork and homework assignments. Data collected in April, 1979.
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computers for their classwork or homework, even though 40 percent of science

department heads suggested that ao students be given unlimited computer access

for that purpose. 'Somewhat divergence among heads of science depart-

ments appears when their judgments on percentages of fature students who should

have "limited" or "moderate" access to computers fDr homework or. classwork is

considered (Table 135).

Tables 136through 138contain summaries of the judgments of the three

types of respondent on the percentages of students enrolled in their institu-

tions by 1981-82, who should use computers at various levels in conjunction

with their independent research. The general trends reported above for other

questions of judgment on computer engagement by future students hold for this

question as well. Distributions of responses by the senior academic officers

were very similar (Tables 136 and 137). Heads of science departments judged

that higher percentages of students should use computers in conjunction with

their own research. When compared to the question on future student access

to computers for use in completing their classwork or homework, the percentages

of respondents suggesting high levels or percentages of student use of computers

in conjunction with their own research were far smaller, for all types of

respondent. This can be seen by comparing the response distributions in

Tables 133 through 135with those in Tables 136 through 138.

The three types of respondents were asked to respond "yes" or "no" to

the direct question "In your judgment, by 1981-82 should students at your

institution have access to computers for unscheduled activities such as

experimentations and games?". Their responses are summarized in Table 139.

High percentages of all three types of respondent answered this question

affirmatively, with nearly three-fourths of presidents/chancellors and aca-

demic vice presidents/deans responding "yes", and 86 percent of heads of

science departments giving an affirmative response. If these response

6'



Percent of Students

Level of Computing Access Desired for Students by 1981-82

to Complete Classwork and Homework Assignments

No Access Limited

Access

Moderate

Access

Unlimited

Access

81- 100 19 (10,7) 9 (5,1) 9 (5.1) 25 (14.1)

61 - 80 16 (9,0) 15 (8,5) 15 (8.5) 6 (3.4)

41 - 60 8 (4,5) 17 (9.6) 26 (14.7) 11 (6,2)

21- 40 14 (7.9) 29 (16.4) 26 (14.7) 19 (10.7)

1- 20 16 (9.0) 41 (23.2) 41 (23,2) 45 (25.4)

NONE 104 (58.8) 66 (37.3) 60 (33,9) 71 (40.1)

Table135. Number and (percent) of 178 heads of science departments in minority higher education

institutions indicating percent of students enrolled in their departments in 1981-82

who should have access to computers at various levels in order to complete classwork

and homework assignments. Data collected in April, 1979.
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Percent of Students

Level of Computing Use Desired for Students by 1981-82,

in Conjunction with their Independent Research

No Use Limited

Use

Moderate

Use

Substantial

Use

81- 100 34 (36.2) 4 (4.2) 2 (2.1) 1 (1,1)

61- 80 8 (8.5) 0 (0.0) 0 (0.0) 0 (0.0)

41 - 60 14 (14.9) 13 (13.7) 7 (7,3) 1 (1,1)

21- 40 (6.4) 21 (22.1) 24 (25,0) 10 (10.6)

1- 20 14 (14,9) 32 (33.7) 32 (33.3) 41 (43,6)

NONE 18 (19,1) 25 (26.3) 29 (30.2) 41 (43.6)

Table 136. Number and (percent) of 96 presidents or chancellors in minority higher education

institutions indicating percent of students enrolled in their institutions in

1981-82 who should use computers at various levels in conjunction with their

independent research. Data collected in April, 1979.
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Percent of Students

Level of Computing Use Desired for Students by 1981-82,

in Conjunction with their Independent Research

No Use

---,..

Limited

Use

Moderate

Use

Substantial

Use

81 - 100 27 (33.3) 5 (6.2) 2 (2.5) 1 (1.2)

61- 80 11 (13.6) 4 (4.9) 2 (2,5) 1 (1.2)

41 - 60 7 (8.6) 6 (7.4) 3 (3,7) 1 (1,2)

21 - 40 3 (3.7) 12 (14,8) 16 (19.8) 10 (12.3)

1- 20 14 (17,3) 34 (42,0) 34 (42.0) 36 (44.4)

NONE j (23.5) 20 (24.7) 24 (29.6) 32 (39,5)

Table 137. Number and (percent) of 83 deans or academic vice presidents in minority higher

education institutions indicating percent of students enrolled in their institutions

in 1981-82 who should use computers at various levels in conjunction with their

independent research. Data collected in April, 1979.
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Percent of Students

Level of Computing Use Desired for Students by 1981-82,

in Conjunction with their Independent Research

No Use Limited

Use

Moderate

Use

Substantial

Use

81 - 100

61- 80

41- 60

21- 40

1- 20

NONE

48 (27,1)

19 (10.7) 11

(4.5)

(6.2)

9 (5.1) 9 (5,1)

9

12 (6.8) 14 (7.9) 12 (6.8)

10 (5.6) 25 (14.1) 31 (17.5)

20 (11,3) 64 (36,2) 52 (29.4)

68 (38.4) 55 (31.1) 64 (36.2)

am,...rIYwmormirrowrwmP.Mim.ilmwmo&WFMr

6 (3.4)

8 (4.5)

16 (9.0)

53 '29.8)

85 (47,8)

Table 138. Number and (percent) of 178 heads of science departments in minority higher education

institutions indicating percent of students enrolled in their departments in 1981-82

who should use computers at various levels in conjunction with their independent

research. Data collected in April, 1979.



Response

Yes

President or

Chancellor

Type of Respondent

Academic Vice

President or Dean

71 (74.0) 57 (71.2)

No 25 (26.0) 23 (28.7)

Head of Science

Department

151 (85.8)

25 (14.2)

Table139. Number and (percent) of respondents in minority higher education institutions

judging that, by 1981-82, students at their institutions (or in their depart-

ments) should or should not have access to computers for unscheduled activities

such as experimentation and games, by type of respondent. Data collected in

April, 1979.
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percentages are compared to those for other questions on future students'

access to computers or desired computer skills, differences between the ques-

tion formats should be kept in mind. The responses reported in Table 139should

be interpreted as indicating some, but perhaps far less than all, students

should have access to computers for unscheduled activities. In contrast, in

earlier questions specific percentages of students who should have access to

computers or use computers at various levels were requested.

Presidents /chancellors, academic vice presidents/deans, and heads of

science departments were asked to judge the percentages of teaching faculty

in their institutions (departments) who should have access to computers, at

various levels, for either of two purposes: administrative use in their

classes, and instructional use in their classes. The respondents' judgments

on these questions are summarized in Tables 140through 145. Comparison of the

distributions reported in these tables vith those shown in Tables i33through

135 suggests that all three types of respondent would have future faculty given

greater access to computers for both purposes than they would have future

students given access to computers for use with classwork or homework. It

appears that faculty ::t:::zss to computers (at least by 1981-82) is more highly

valued by these respondents than is access by future students.

Comparison of the distributions in Tables 140 through 142with those in

Tables 143 through145 reveals some interesting similarities and differences.

Higher percentages of all three types of respondent suggested that nearly all

teaching faculty in 1981-82 have access to computers for administrative use

in classes than for instructional use in classes. However, higher percentages

of all three types of respondent suggested that at least some teaching faculty

have access to computers at some level for instructional use in classes.

In responding to both questions, heads of science departments suggested



Percent of

Teaching Faculty

Level of Computing Access Desired for Faculty by 1981-82

for Administrative Use in their Classes

No

Access

Limited

Access

Moderate

Access

Unlimited

Access

81 - 100 9 (9.6) 9 (9.5) 7 (7.3) 13 (13.8)

61 - 80 11 (11.7) 4 (4.2) 2 (2.1) 3 (3.2)

41 - 60 11 (11.7) 7 (7.4) 11 (11.5) 3 (3.2)

21- 40 2 (2,1) 18 (18.9) 10 (10.4) 9 (9.6)

1- 20 16 (17.0) 26 (27.4) 32 (33.'0 34 (36,2)

NONE
45 (47.9) 31 (32.6)

.......

32 (33.3) 32 ;34,0)

Table 140, Number and (percent) of 96 presidents or chancellors in minority higher cdacation

institutions indicating percent of teaching faculty in their iustitutione la

1981-82 who should have access to computers at various levels for administrative

use in their classes. Data collected in April, 1979.



Percent of

Teaching Faculty

Level of Computing Access Desired for Faculty by 1981-82

for Administrative Use in their Classes

No

Access

Limited

Access

Moderate

Access

Unlimited

Access

81 - 100 11 (13.4) 4 (4.9) 5 (6,1) 14 (17.1)

61 - 80 8 (9.8)
3 (3.7) 2 (2.4) 4 (4.9)

I

41- 60 9 (11.0) 8 (9.8) 5 (6.1) 4 (4.9)

21 - 40 5 (6.1) 9 (11.0) 19 (23.2) 7 (8.5)

1- 20 9 (11.0) 32 (39.0) 25 (30.5) 25 (30.5)

NONE . 40 (48.8) 26 (31.1) 26 (31.7) 28 (34.1)

Table 141, Number and (percent) of 83 deans or academic vice presidents in minority higher

education institutions indicating percent of teaching faculty in their institutl

in 1981-82 who should have access to computers. at various levels for administrat

use in their classes. Data collected in April, 1979.



Percent of

Teaching Faculty

.....

Level of Computing Access Desired for Faculty by 1981-82

for Administrative Use in their Classes

No

Access

Limited

Access

Moderate

Access

Unlimited

Access

81 - 100 20 (11.3) 18 (10.2) 15 (8.5) 61 (34.5)

61- 80 7 (4.0) 6 (3.4) 2 (1.1) 7 (4.0)

lii - 60 1 (0.6) 8 (4.5) 19 (10.7) 10 (5.6)

21- 40 6 (3.4) 22 (12,4) 21 (11.9) 12 (6,8)

1 - 20 4 (2.3) 19 (10.7) 21 (11.9) 19 (10.7)

NONE 139 (78.5) 104 (58.8) 99 (55.9) 68 (38,4)

Table 142. Number and (percent) of 178 heads of science departments in minority higher

education institutions indicating percent of teaching faculty in their departments

in 1981-82 who shoul' "ave access to computers at various levels for administrative

use in their classes, Data collected in April, 1979.
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Percent of

Teaching Faculty

Level of Computing Access Desired for Faculty by 1981-82

for Instructional Use in their Classes

No

Access

Limited

Access

Moderate

Access

Unlimited

Access

81- 100 8 (8.4) 8 (8.5) 4 (4.3) 8 (8.5)

61 - 80 10 (10.5) 7 (7.4) 2 (2.1) 1 (1.1)

41- 60 10 (10.5) 9 (9.6) 11 (11.7) 4 (4.3)

21 - 40 10 (10.5) 20 (21.3) 18 (19.1) 10 (10.6)

1- 20 16 (16.8) 36 (38.3) 35 (37.2) 46 (48.9)

NONE 41 (43.2) 14 (14.9) 24 (25.5) 25 (26.6)

Table 143. Number and (percent) of 96 presidents or chancellors in minority higher education

institutions indicating percent of teaching faculty in their institutions in

1981-82 who should have access to computers at various levels for instructional

use in their classes. Data collected in April, 1979.



Percent of

Teaching Faculty

Level of Computing Access Desired for Faculty by 1981-82

for Instructional Use in their Classes

No

Access

Limited

Access

Moderate

Access

Unlimited

Access

81- 100 8 (9,6) 4 (4.9) 2 (2.4) 7 (8.5)

61 - 80 12 (14.5) 4 (4.9) 3 (3,7) 2 (2.4)

41 - 60 13 (15.7) 10 (12.2) 12 (14.6) 4 (4.9)

21 - 40 3 (3.6) 12 (14.6) 16 (19.5) 10 (12.2)

1- 20 8 (9,6) 36 (43,9) ii (40,2) 36 (43.9)

NONE 39 (47.0) 16 (19.5) 16 (19.5) 23 (28.0)

Table144. Number and (percent) of 83 deans or academic vice presidents in minority higher

education institutions indicating percent of teaching faculty in their institutions

in 1981-82 who should have access to computers at variot levels for instructional

use in their classes. Data collected in April, 1979.



Percent of

Teaching Faculty

Level of Computing Access Desired for Faculty by 1981-82

for Instructional Use in their Classes

No

Access

Limited

Access

Moderate

Access

Unlimited

Access

81 - 100 15 (8.5) 15 (8.5) 12 (6.8) 60 (33.9)

61 - 80 8 (4.5) 7 (4.0) 7 (4.0) 5 (2,8)

41- 60 6 (3.4) 13 (7.3) 20 (11,3) 17 (9.6)

21- 40 3 (1.7) 18 (10.2) 25 (14.1) 9 (5.1)

1. 20 14 (7.9) 27 (15.3) 20 (11.3) 23 (13,0)

NONE 131 (74.0) 97 (54.8) 93 (52.5) 63 (35.6)

Table145, Number and (percent) of 178 heads of science departments in minority higher education

institutions indicating percent of teaching faculty in their departments in 1981-82

who should have access to computers at various levels for instructional use in their

classes. Data collected in April, 1979.
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greater access to computers for higher percentages of faculty than did either

presidents/chancellors or academic vice presidents/deans. This result is

consistent with earlier summaries of judgments regarding student access to

computers by 1981-82. One third of responding heads of science departments

judged that at least 81 percent of faculty in their departments by 1981-82

should have unlimited access to computers for administrative use in their

classes or for instructional use in their classes. However, another third

jUdged that none of the faculty in their departments by 1981-82 should have

unlimited access to computers for these purposes.

As might be expected, all three types of respondent judged that higher

percentages of teaching faculty than students should use computers in conjunc-

tion with their independent research by 1981-82. This conclusion may be

substantiated by comparing the response distributions in Tables 136through 138

with those in Tables146 through 148. Just over 21 percent of presidents/

Chancellors judged that a majority of teaching faculty in their institutions

by 1981-82 should use computers at any level in conjunction with their inde-

pendent research. The corresponding percentage of academic vice presidents/

deans expressing such judgments was 22. In contrast, 28 percent of heads of

science departments suggested that a majority of teaching faculty in their

departments by 1981-82 engage in substantial computer use in conjunction with

their independent research (Table 148).

Finally, each type of respondent was asked to respond "yes" or "no" to

the question "In your judgment, by 1981-82 should teaching faculty at your

institution (in your department) have access to computers for unscheduled

activities such as experimentation and games?". As with the parallel question

concerned with access to computers for unscheduled activities by students

enrolled by 1981-82, high pel,:entages of all three types of respondent answered



Percent of

TeachIng Faculty

Level of Computing Use Desired for Faculty by 1981-82,

in Conjunction with their Independent Research

No

Use

Limited

Use

Moderrte

Use

Substantial

Use

81- 100 21 (22.3) 7 (7.4) 9 (9.6) 4 (4.3)

61- 60 12 (12.8) 3 (3.2) 1 (1.1) 1 (1.1)

41- 60 8 (8.5) 10 (10.5) 6 (6.4) 3 (3.2)

21 - 40 8 (8.5) 14 (14.7) 17 (18.1) 1 (7.4)

1- 20 12 (12.8) 32 (33.7) 33 (35.1) 41 (43.6)

NONE 33 (35.1) 29 (30.5)

S
28 (29.8) 38 (40.4)

Table146. Number and (percent) of 96 presidents or chancellors in minority higher education

institutions indicating percent of teaching faculty in their insatutions in

1981-82 who should use computers at various levels in conjunction with their

independent research. Data collected in April, 1979,
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Level of Computing Use Desired for Faculty by 1981-82,

in Conjunction with their Independent Research

Percent of

Teaching Faculty No

Use

Limited

Use

Moderate

Use

Substantial

Use

81 - 100 17 (20.5)

61- 80 13 (15,7)

41- 60 9 (10,8)

21 - 40 2 (2,4)

6 (7,3)

4 (4.9)

8 (9.8)

10 (12,2),

4 (4.9)

1 (1.2)

10 (12,2)

1- 20 11 (13.3) 35 (42.7) 36 (43.9) 35 (42.7)

. NONE 31 (37.3)
22 (26,8) 29 (35,4)

Table 147. Number and (percent) of 83 deans or academic vice presidents in minority higher

education institutions indicating percent of teaching faculty in their institutions

in 1981-82 who should use computers at various levels in conjunction with their

independent research. Data collected in April, 1979.
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Percent of

Teaching Faculty

Level of Computing Use Desired for Faculty by 1981-82,

in Conjunction with their Independent Research

No

Use

Limited

Use

Moderate

Use

Substantial

Use

81 - 100 26 (14,7) 17 (9,6) 14 (7.9) 30 (16,9)

61- 80 13 (7.3) 4 (2,3) 11 (6.2) 2 (1.1)

41- 60 11 (6,2) 13 (7,3) 21 (11.9) 17 (9.6)

21- 40 7 (4,0) 31 (17,5) 21 (11,9) 23 (13,0)

1. 20 19 (10.7) 30 (16,9) 26 (14,7) 25 (14.1)

NONE

,

101 (57.1) 82 (46,3)

.

84 (47.5) 80 (45.2)

Table148. Number and (percent) of 178 heads of science departments in minority higher education

institutions indicating percent of teaching faculty in their departments in 1981-82

who should use computers at various levels in conjunction with their independent

research, Data collected in April, 1979,
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affirmatively. According to responses shown in Table 149,over 82 percent of

presidents/chancellors, more than three-fourths of academic vine presidents/

deans and nearly 90 percent of heads of academic departments would give future

faculty access to computers for unscheduled activities. These percentages

are somewhat higher than corresponding figures shown in Table 139 reflecting

judgments on similar computer access for students.

D. Summary

The level of detail provided by the data presented in this section makes

summarization very difficult. However, some emergent themes are apparent.

Nearly all of the respondents suggest that academic computing should be a

large part of their institutions' activities by 1981-82. There is no indication

that these academic officers see their institutions' involvement in academic

computing diminishing in the next two academic years, and in most cases, they

see the level of academic computing increasing, both for students and faculty.

To accomplish this growth, directors of academic computing centers suggest

the need for additional computer hardware and software. They want to increase

the number and variety of computers presently available in their institutions

for academic computing purposes, and achieve or maintain a broad mixture of

central processing units, remote access devices, and personal computers. Addi-

tional input and output devices and card processing devices are specified

the short-term future as well. A large number of responding directors of

academic computer centers indicated the need for additional compiler languages

and additional packaged computer programs for statistical analysis of data

files and file development and maintenance. The large number of "don't know"

responses to questions on needed computer languages and packaged computer pro-

grams suggests the possibility of additional education of academic computing

cer directors in minority higher education institutions.

2 LG
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Response

Type of Respondent

President or

Chancellor

Academic Vice

President or Dean

Head of Science

Department

Yes 79 (82.3) 63 (75.9) 158 (89.8)

No 17 (17.7) 20 (24.1) 18 (10,1)

Table149. Number and (percent) of respondents in minority higher education institutions'

judging that, by 1981-82, teaching faculty at their institutions (or in their

departments) should or should not have access to computers for unscheduled

activities such as experimentation and games, by type of respondent. Data

collected in April, 1979.
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Large percentages of responding presidents/chancellors, academic vice

presidents/deans and heads of science departments suggested that the faculty

and students employed and enrolled in their institutions by'1981-82 should have

access to computers for a variety of purposes, should be capable of using those

computers if they are to succeed as students or as graduates, and should make

use of those computers as a part of their independent research. Faculty

involvement with computers was seen as somewhat more important than was stu-

dent involvement. Use of computers for learning and teaching were seen as

somewhat more important than was using computers in conjunction with indepen-

dent research. Unscheduled use of computers for experimentation and games was

seen as useful for future students and faculty by an overwhelming majority of

all three types of academic officers.
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IV. Efforts to Improve Academic Computing Capabilities

Section IV is a report on current and planned efforts to acquire or

improve academic computer facilities and capabilities at responding minority

higher education institutions. Data derived from questionnaires completed by

presidents, academic vice-presidents/deans, heads of science departments, and

academic computer directors pertain to: 1) the existence of campus-wide and/or

departmental study groups on computing; 2) efforts of faculty to participate

in academic computing conferences; 3) formulation of long range plans for

academic computing services; and 4) efforts of the institution to engage in

cooperative computing arrangements through networks or other linkages.

A. Existence of Study Groups

Eighty academic vice-presidents or deans responded to the question, "Have

campus-wide planning groups met to study the acquisition or improvement of

computer facilities and capabilities for instructional purposes?". Fifty-two

(62.7%) of the vice-presidents/deans reported that study groups had met, while

27 (32.5%) replied "no," such groups had not met. One dean did not know

whether campus-wide groups at his institution had met for the purpose of

discussing improvement of academic facilities and capabilities.

A question similar to the one above was asked of science department heads;

one hundred and seventy-seven heads responded to a question about the existence

of study groups on computing at the departmental level. One hundred and seven

(60%) of the science department heads answered "yes" to the question and 59

(31.1%) science heads answered "no." Another ten (5.6%) did not know whether

or not departmental groups had met. One department head stated that his

institution had no reason to study the acquisition or improvement of computer

facilities or capabilities because present facilities were excellent.
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Percentages reported for existing departmental study groups were quite

similar to percentages reported for the campus-wide study groups. See Table

150 for frequencies and percentages of both campus-wide study groups and

departmental study groups at the various minority institutions.

B. Participation in Academic Computer Conferences

Academic vice-presidents/deans were to identify those conferences

which personnel from their institution attended for the purposes of updating

or better informing themselves on instructional computing during the last five

years. Conferences listed on the questionnaire were: ECNI (Educational

Computing in Minority Institutions); CCUC (Conference on Computers in Under-

graduate Curricula); AEDS (Association for Educational Data Systems); NAUCAL

(National Association of Users of Computers Applied to Learning); and ADCIS

(Association for Development of Computer-Based Instructional Systems). An

"other" category also was included to accommodate conferences not specifically

listed. A majority of the 80 responding academic vice presidents or deans

indicated that personnel from their institutions had attended at least one of

twelve different conferences in the last five years. The conferences most

attended were those entitled Educational Computing in Minority Institutions.

Forty-five vice-presidents or deans indicated that personnel from their

institutions had attended ECM. In comparison, fewer vice-presidents/deans

reported personnel having attended the other listed conferences. Seventeen

indicated "yes" beside CCUC; 11 answered "yes" to AEDS; 4 indicated personnel

had attended the NAUCALconference; and 7 stated personnel had attended ADCIS.

In the "other" category, seven conferences were written in: EDUCOM; Mathematical

Association of America or American Mathematical Society meetings on instructional

computing; IFIRS; ACM; GUOW; and NCHEMS. In each case, however, only one vice-

president or dean indicated personnel from his/her particular institution had



Yes

No

Don't Know

Present
Facilities
Excellent

Missing

Campus-wide study
groups have met

N 2

Departmental Study
groups have met

N 2

52 62.7 107 60.1

27 32.5. 59 33.1

1 1.5 10 5.6

- - 1 0.6

3 3.6 1 0.6

Table150. Number and percent of campus-wide and departmental
computer study groups having met, as reported by
85 academic vice-presidents/deans and 178 heads of
science departments in minority higher education
institutions.
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attended the given conference. With the exception of the EGMI conference, the

category most frequently checked for each of the listed conferences was "don't

know." Table 151 gives a complete listing of the conferences identified on

the questionnaire, and summarizes attendance data provided by the responding

academic vice-presidents or deans.

C. Plans to Improve Computer Facilities and Capabilities

Two questions were asked of presidents with regard to longe range plans

to improve computer facilities and capabilities at their institutions. The

first question was general by design, and simply asked whether the institution

had a long range plan for improvement of academic computing services. Of the

96 responding presidents, 61 stated "yes," their institution had long range

plans. Thirty-four replied that their institutions did not have long range

plans for computer improvement. One president indicated that such plans were

currently being formulated (See Table 152). The frequencies and percentages

shown for the existence of long range plans are quite similar to those reported

in Table 151 for the number and percent of groups on campus created to study

the acquisition or improvement of computer services. Nearly two-thirds of the

institutions had long range plans and/or some type of study groups in existence.

As an extension of the first question, the second question directed to

presidents asked about specific components of their institution's long range

plans for meeting specific academic computing needs. The specific needs listed

on the questionnaire were: hardware needs; academic software needs; computing

personnel, computer facilities; and, training of faculty, staff, or students.

An "other" category was also included to accommodate additional components not

appearing on the list.

A. majority of the 61 presidents who had acknowledged the existence of long

range plans also checked "yes" beside each of the specific need categories

3 3



Attendance Nonattendance Don't Know

Conferences

ECM 45 56.3* 18 22.5 17 21.3

CCUC 17 21.3 29 36.3 34 42.5

AEDS 11 13.8 30 37.5 39 48.8

NAUCAL 4 5.0 35 43.8 41 51.3

ADCIS 7 8.8 33 41.3 40 50.0

Other:

EDUCOM 1 1.2 - - 1 1.2

MAA OR ABS meetings
on Comp. Inst.

1 1.2 - - - -

IFIRS 2 2.4 - - - -

ACM 1 1.2 - - i - -

GUOW 1 1.2 - - - -

NCMGEMS 1 1.2 - - - -

Table 151. Number and percent of institutions with personnel
attending academic computing conferences during the
last five years, as reported by 83 academic vice
presidents or deans in minority higher education
institutions.

* Percentages for all conferences not in the "other" category are
adjusted for three missing responses.



-218-

listed on the questionnaire. The most frequently checked item was training

of faculty, staff or students; fifty-eight of the 61 presidents (95%) indicated

training was part of their institution's long range computer plans. Fifty-six

presidents (92% of the 61) checked "yes" beside the computer hardware (machines)

item. Fifty-five presidents (90% of the 61) indicated that academic software

needs were part of their institution's long range. plans. Computer personnel

were considered in the long range plans of 52 institutions (85% of the 61

responding presidents checked it), and 45 presidents (73% of the 61) placed a

check mark beside computer facilities (space). In the "other" need category,

two presidents stated that training of administrators was included in their

institution's long range plans. Again, refer to Table 152.

D. Investigation of Alternative Arrangements

Directors of academic computer centers responded to a series of questions

pertaining to alternative arrangements for computing in their institutions.

The questions sought information about the use of networks, leasing computers,

Ownership of computers for academic purposes, contracts with commercial data

processing companies, and/or the use of computer facilities at some other

non-commercial institutions. The questionnaires included a pair of questions

for each of the above-mentioned alternative arrangements. The first question

asked computer center directors about his/her institution's current position

with respect to a specific alternative arrangement; and the second asked

whether the possibility of such arrangements had been formally investigated.

If a computer center director answered "yes" to the first question, (s)he was

not likely to respond to the second question at all (See Table 153).

In response to a question about current participation in computing networks,

20 directors answered "yes" and 33 answered "no." As to the possibility of

the director's institution joining an academic computing network, 17 indicated
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N

Yes

X N

No Missing

N

Have a long range plan for
academic computing.* 61 63.5 34 35.4 -

Plan considers hardware
needs 56 58.3** 5 5.2 35 36.5

Plan considers software
needs 55 57.3 6 6.3 35 36.5

Plan considers computing
personnel 52 54.2 9 9.4 35 36.5

Plan considers computer
facilities 45 46.9 14 14.6 37 38.5

Plan considers training
needs 58 60.4 3 3.1 35 36.5

Plan considers other
factors:

Training Administrators 2 2.1 4 4.2 90 93.8

Table 152.. Number and percent of institutions having long range plans
for improvement of academic computing, and specific compo-
nents of those plans, as reported by 96 presidents of
minority higher education institutions.

* One president indicated long range plans currently being formulated.

** Percentages are based on total of 96 responding presidents.
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that such arrangements had been formally investigated and twenty-two directors

did not respond to the question. Only 11 of the 55 responding computer center

directors stated that their institutions currently leased a computer for

academic purposes. To the question of formally investigating the possibility

of leasing a computer, 18 directors answered "yes," 20 answered "no," and 17

did not respond.

Over half of the responding computer center directors (30 of 55) indicated

that their institutions owned a computer for academic purposes. Of the

remaining 25 directors, 23 checked "no," indicating that their institutions

did not own a computer for academic purposes. To the question, "Has your

institution formally investigated the possibility of purchasing a computer to

be used for academic purposes?", 11 directors replied "yes," and 10 answered

"no." The other 34 directors did not reply.

According to responding computer center directors, only one institution

contracted with a commercial data processing company to secure academic com-

puting services. When asked whether the possibility of such a contract

arrangement had been formally pursued, 11 directors replied "yes" and 36

replied "no." As for the use of computer facilities at some other non-

commercial institution, for example, another higher education institution or

government agency, 25 of the directors stated that their institutions currently

did so, and 30 indicated that their institutions did not. Of the 30 who stated

that their institution did not use any other non-commercial institution's

computing facilities, six indicated that their institution had investigated

the possibility. The other 24 stated that non-commercial arrangements had not

been formally investigated.

The final two questions on alternative arrangements for academic computing

services asked the participating directors whether other efforts to secure

3 "



Yes

Institution Currently Parti-

cipated in Arrangement

Did Not

% No % Reply Yes

Institution Has Investi-

gated Arrangement

Did Not

% No , % Reply

Uses an Academic Computer 20 36.4* 33 60.0 3.6 17 30.9

,

16 29.6 22

Network

Leases a Computer 11 20.0 42 76,4 2 3,6 18 32.7 20 36,4 17

Owns a Computer 30 54.5 23 41.8 2 3.6 11 20.8 10 18,2 34

Contracts with Commercial 1 1.8 52 94.5 2 3.6 11 20.0 36 65.5 8

Data Processing Companies

Uses Computer Facilities of 25 45.5 30 54.5 0 0.0 10.9 24 43.6 25

Another non-Commercial

Institution

Other Arrangements 11 20.0 42 76,4 2 3.6 7 12.7 0 0.0 48

%

40.0

30,9

61.8

14.5

45.5

87.3

Table 15 3. Number and percent of institutions engaging in various alternative

arrangements for academic computer services, as reported by 55 directors

of academic computing centers in minority higher education institutions.

* Percentages are based on total of 55 responding directors of academic computing

centers,

39
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computing services, besides those listed on the questionnaire, had been con-

sidered. Only 11 of the 53 directors stated that other arrangements had been

investigated. Additional arrangements listed by one or more computing center

directors included: use of Title ar(federal) funds to purchase micro-computers;

purchase of Radio Shack micro computers; use of private grants for purchase of

small computers; and use of donations from private industry for purchase of

hardware.

E. Summary

In two-thirds of the responding institutions, as reported by 83 academic

vice presidents/deans and 178 heads of science departments, campus-wide and

science-department groups have met on campus for the purpose of studying the

acquisition and/or improvement of academic computing services. Likewise,

according to responding academic vice presidents or deans, two-thirds of the

institutions have had personnel attend relevant conferences in the last five

years in order to update or better inform themselves on instructional computing.

The conferences most frequently attended were those entitled EMI (Educational

Computing in Minority Institutions). Sixty -one of the 96 responding presidents

of minority institutions stated that their institutions have long range plans

for improving present computing facilities and capabilities. The vast majority

of institutional long range plans were reported to include provisions for the

acquisition or improvement of hardware, software, computing personnel, facili-

ties, and personnel training. From information on alternative academic

computing arrangements, supplied by 55 academic computer center directors, it

appears that only one-third of the institutions currently participate in an

academic computer network; one-fourth of the institutions now lease a computer;

less than half of the institutions use the computer facilities of some non-

commercial institution; and, only 11 of 55 institutions (20%) have investigated

other arrangements such as securing private grants. Even fewer institutions

31 3



-223-

than are currently using the above mentioned alternative computing arrangements

have investigated the possibility of developing such arrangements.
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V. Perceived Problems in Developing Improved Academic Computing Capabilities

Presidents or chancellors and directors of academic computing centers

were asked to identify which, if any, constraints, pressures and forces

hampered the development of academic computing programs at their institutions.

Fifty-seven percent of presidents or chancellors reported that some

agencies or forces external to their institutions hampered the development of

academic computing programs at their institutions. The federal government and

state governments were noted as sources of restrictions that hamper develop-

ment of academic computing by about one-fourth of the presidents or chancellors.

This number represents about half of those presidents or chancellors who

reported that external forces or agencies hampered development of their

computing programs. Local governtents_were reported to hamper the development

of academic computing programs by nine percent of responding presidents or

chancellors. Twenty-three percent reported additional sources of restrictions

on development of academic computing. (See Table 154.)

The federal government was reported to hamper development of academic

computing programs in various ways. (See Table 155.) About one-fourth of 96

presidents or chancellors indicated that the federal government placed restric-

tions on the use of federal funds for the purchase of computing hardware, to .

the extent that those restrictions were noted as hampering development of

academic computing programs. Fifteen percent of responding presidents or

Chancellors reported.that restrictions on the use of federal funds for rental

of computing hardware hampered development of academic computing programs at

their institutions. Both unnecessary bureaucratic red tape and regulations

and the lack of federal funds for personnel were cited by sixteen percent

of responding presidents or chancellors as factors which hampered development

of academic computing programs at their institutions. Technical restrictions,

31
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Agency or Force which Hampers
Development of Academic Computing

Programs

Number and (percent) of Presidents or
Chancellors Reporting that Various Agencies
or Forces HaMper Development of Academic
Computing Programs at their Institutions

Forces or Agencies External to
the Institution 55 (57)

Federal Government 23 (24)

State Governments 23 (24)

Local Governments 9 (9)

Other Forces (Internal and
External to the Institution) 22 (23)

Table 154. Number and (percent) of 96 presidents or chancellors

of minority higher education institutions reporting

that various forces or agencies hamper development

of academic computing programs at their institutions.

Data collected April, 1979.



-226-

Ways in which Federal
Government Hampers
Development of Academic
Computing Programs

Number and (percent) of Presidents or
Chancellors'Reporting that the Federal
Government Hampers Development of
Academic Computing Programs at their
Institutions in Various Ways

Restrictions on Purchase of
Computing Hardware 23 (24)

Restrictions on Rental of
Computing Hardware 14 (15)

Providing no Funds for Personnel 15 (16)

Unnecessary Bureaucratic Red
Tape and Regulations

15 (16)

Technical Restrictions 5 (5)

Restrictions on Purchases for
Laboratories 1 (1)

Absence of Targeted Programs 1 (1)

Other Ways, Not Specified 3 (3)

Table155. Number and (percent) of 96 presidents or chancellors
of minority higher education institutions reporting
the various ways in which the federal government
hampers development of academic computing programs
at their institutions. Data collected April, 1979.
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not further identified, were cited by five percent of responding presidents

or chancellors. One president or chancellor listed restrictions on purchases

of computing equipment for laboratories and one president or chancellor listed

the absence of targeted programs as ways in which. the federal government

hampered development of academic computing programs at their institutions.

Three presidents or chancellors noted that the federal government hampers

development of academic computing programs at their institutions in yet other

ways, but did not specify the restrictions that concerned them.

State governments were reported to hamper the development of academic

computing programs by about one-fourth of responding presidents or chancellors.

Five categories of hampering restrictions or limitations imposed by state

governments were noted by responding presidents or chancellors. (These are

listed in Table 156.) Fifteen percent of responding presidents or chancellors

indicated that state restrictions on the purchase of computing hardware ham-

pered the development of academic computing programs at their institutions.

Sixteen percent cited adverse political decisions. Two presidents or chancellors

reported "irresponsibility." Budget limitatations were cited by five percent

of responding presidents or chancellors, and funding regulations were cited by

two percent.

Local governments were cited as the source of hindrances to academic

computing development by nine percent of 96 presidents or chancellors. Low

awareness by local government was cited by nine percent of the respondents.

Two presidents or chancellors indicated that local government budget limita-

tions hampered development of academic computing programs at their institutions.

Additional local government limitations or restrictions which hampered

development of academic computing programs were cost restrictions, local

political problems, bureaucracy, restrictions on purchase of computing hardware,

3
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Ways in which State Government
Hampers Development of Academic
Computing Programs

Number and (percent) of Presidents or
Chancellors Reporting that their State
Government Hampers Development of
.Academic Computing Programs at their
Institutions in Various Ways

Restrictions on Purchase of
Computing Hardware 14 (15)

Adverse Political Decisions 15 (16)

Irresponsibility 2 (2)

Budget Limitations 5 (5)

Funding Regulations 2 (2)

. Table 156. Number and (percent) or 96 presidents or chancellors
in minority higher education institutions reporting
the various ways in which their state government
hampers development of academic computing programs
at their institutions. Data Collected April, 1979.

3,:
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Ways, in which Local Government
Hampers Development of Academic
Computing Programs

Number and (percent) of Presidents or
Chancellors Reporting that Local
Government Hampers Development of
Academic Computing at their Institu-
tions in Various Ways

Low Awareness 9 (9)

Cost Restrictions 1 (1)

Local Political Problems 1 (1)

Bureaucracy 1 (1)

Restrictions on Purchase of
Computing Hardware 1 (1)

Requirements for Budget
Approval 1 (1)

Budget Limitations 2 (2)

Other Local Government
Restrictions (not specified) 1 (1)

Table 15 7. Number and (percent) of 96 presidents or chancellors
of minority higher education institutions reporting
the various ways in which local government hampers
development of academic computing programs at their

institutions. Data collected April, 1979.
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requirements for budget approval, and other restrictions, each cited by one

president or chancellor. (See Table 157.)

Additional factors which were reported to hamper development of academic

computing programs are listed in Table 158. Eight percent of responding presi-

dents or chancellors cited lack of funds. Two percent of presidents or

chancellors listed inadequate preparation of students. A large number of other

factors which hamper development of academic computing programs were listed by

one president or chancellor each. These factors included: government red

tape, small size of institution, socio-political problems, private competition,

limitations on budget for personnel and equipment, distance from computer,

repair problems, computer network regulations, central state system, lack of

trained faculty, state regulations, and cultural forces.

Regulations and red tape were most often cited by presidents or chancellors

as factors imposed by local, state and federal governments as hampering the

development of academic computing programs. Budget limitations were cited by

five percent of responding presidents or chancellors as being a problem. at the

state level, and by two percent as being a problem at the local level. No

president or chancellor reported specifically that lack of federal funds

presented development problems, but rather that problems stemmed from restric-

tions on the use of those funds. Whether restrictions on use of federal funds

were cited because the scarcity of such funds intensifies the awareness of

those restrictions, or whether the restrictions and the attendant paperwork

are in fact the problem hampering development of academic computing programs,

cannot be determined from the data at hand. Fourteen different categories of

government restrictions and regulations (federal, state and local) are indicated

as hampering development of computing programs at minority institutions.
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Sources of Restrictions
which Hamper Development
of Academic Computing
Programs

Number and (percent) of Presidents or
Chancellors Reporting Restrictions from
Various Sources Which Hamper Development
of Academic Computing Programs

Lack of Funds 8 (8)

Government Red Tape 1 (1)

Small Size of Institution 1 (1)

Socio-Political Problems 1 (1)

Private Competition 1 (1)

Limitations on Budget for
Personnel and Equipment 1 (1)

Inadequate Preparation of
Students 2 (2)

Distance from Computer 1 (1)

Repair Problems 1 (1)

Computer Network Regulations 1 (1)

Central State System 1 (1)

Lack of Trained Faculty 1 (1)

State Regulations 1 (1)

ICultural Forces 1 (1)

Table 158. Number and (p ercent) of 96 presidents or chancellors

of minority higher education institutions reporting

various sources of restrictions which hamper development

of academic computing programs at their institutions.

Data collected April, 1979.
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Directors of academic computing centers were asked to rate the severity

with which various factors hamper development of academic computing programs

at their institutions. They were asked to rate each factor on a five-point

scale ranging from "no problem" to "extremely severe problem." ,(See Table 159)

Almost three-fourths of the responding computing center directors cited

budget limitations as being a major problem or an extremely severe problem.

This is consistent with information presented in Section II of this report,

covering the expenditure of funds for various categories of academic computing

resources. With the exce.ption of a few institutions, the amounts spent in

every category were very small. Twelve percent of responding directors of

academic computing centers indicated that budget limitations presented either

no problem or a minor problem in the development of academic computing programs.

Sixteen percent noted budget limitations as an occasional problem.

Lack of professional computer personnel was noted as a major problem or

an extremely severe problem by 42 percent of responding computing center

directors. One-fourth of the computing center directors indicated that lack

of professional computer personnel was an extremely severe problem. These

responses can be compared with information presented in Table 63 of Section II

of this paper, from which it can be seen that the number of professional com-

puter personnel employed is relatively low at the majority of responding

institutions. Lack of professional computer personnel is noted as an occasional

problem by an additional 29 percent of responding academic computing center

directors. Twenty-nine percent of academic computing center directors indicated

that lack of professional computer personnel presented either a minor problem

or no problem.

The level of expertise of available computer personnel was reported to

be no problem or a minor problem by just under half of the responding directors

32g



Number and (Percent) of Directors of Academic Computing Centers Reporting Seriousness of Effects

of Various Factors on Development of Academic Computing Programs

Factor which Adversely Affects

Development of Academic

Computing Program

Number and (percent) of Directors of Academic Computing Centers

Reporting each Category of Response

No

Problem

No

Problem

Occasional

Problem

Major

Problem

. Extremely Severe

Problem

Budget Limitations 3 (6) 3 (6) 9 (16) 19 (35) 21 (38)

Lack of Professional

Computer Personnel
6 (11) 10 (18) 16 (29) 9 (16) 14 (26)

Level of Expertise of

Available Personnel
14 (26) 12 (22) 13 (24) 11 (20) 4 (7)

Level of Expertise among

Potential Computer Users
6 (11) 9 (16) 17 (31) 13 (25) 8 (15)

_._

Institutional Budget

Priorities
3 (6) 7 (13) 12 (22) 15 (27) 18 (33)

Space of Facilities

Limitations
14 (26) 18 (33) 6 (11) 12 (22) 5 (9)

Lack of Computer Hardware

_

10 (18) 7 (13) 16 (30) 15 (27)
...

7 (13)

Lack of Computer Software

or Appropriate Courseware
11 (20) 14 (26) 12 (22) 15 (27) 3 (6)

Lack of Interest in Academic

Computing by Administration
14 (26) 14 (26) 13 (24) 8 (15) 5 (9)

Lack of Interest in Academic

Computing by Faculty
11 (20) 16 (30) 9 (16) 13 (24) 6 (11)

Lack of Computer Literacy

Among Faculty or Students
1 (2) 1 (2) 1 (2)

Lack of State Budget Support
2 (4)

Table 159, Number and (percent) of 55 directors of academic computing centers at minority

higher education institutions reporting the seriousness with which various' factors

affect the development of academic computing programs at their institutions.

Data collected April, 1979,
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of academic computing centers. An additional twenty-four percent indicated

that the level of expertise of available personnel presented occasional

problems. Twenty-seven percent reported that it was a major problem or an

extremely severe problem. The smallest number of responses to the question

about the difficulty presented by the level of expertise of available computer

personnel were from the seven percent of academic computing center directors

who reported this to be an extremely severe problem.

The level of expertise among potential computer users was reported to be

a major problem or an extremely severe problem hampering the development of

an academic computing program by forty percent of responding academic computing

center directors. An additional thirty-one percent reported it to be an

occasional problem. The level of expertise of potential computer users was

reported to be either no problem of2:z-minor problem by about one-fourth of

responding academic computing center directors.

Sixty percent of responding academic computing center directors cited

institutional budget priorities as either a major problem or an extremely

severe problem in development of academic computing programs at their institu-

tions. One-third of academic computing center directors cited institutional

budget priorities as an extremely severe problem. Fewer than one-fifth rated

institutional budget priorities as either no problem or a minor problem, and

just over one-fifth rated budget priorities as an occasional problem.

Space of facilities limitations were reported to present no problem or a

minor problem by fifty-nine percent of responding academic computing directors.

Thirty-one percent reported space or facilities limitations to be a major

problem or an extremely severe problem.

Forty percent of responding academic computing center directors reported

that lack of computer hardware was either a major problem or an extremely
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severe problem, and an additional 30 percent indicated that it was an occasional

problem. About thirty percent

that lack of computer

Lack of computer

hardware

software

of academic computing center directors noted

was either no problem or a minor problem.

or appropriate courseware was reported to be an

extremely severe problem by only six percent of responding academic computing

center directors. About half the computing center directors indicated that

lack of computer software or courseware presented occasional problems or a

major problem. It was reported to be a minor problem by about one-fourth the

computing center directors, and no problem by about one-fifth.

Lack of interest in academic computing by administration was reported to

be either no problem or a minor problem by over one-half of the responding

computing center directors. An additional one-fourth noted that lack of inter-

est in academic computing by the administration presented an occasional problem.

This factor was reported to be a major problem or an extremely severe problem

by about one-fourth of the responding directors. That lack of interest in

academic computing by the administration was reported to be no problem, a minor

problem or just an occasional problem by about three-fourths of'academic com-

puting center directors is consistent with information presented in Tables 103

through 107 of Section II of this report. Those tables and the accompanying

discussion show that a very large majority of presidents or chancellors and

deans or academic vice-presidents were in agreement with statements that

academic computing programs benefit students and faculty at their institutions.

Lack of interest in academic computing by faculty was reported to be a

minor problem or no problem by about one-half of the responding academic

computing center directors. Just over one-third reported it to be a major

problem or an extremely severe problem, and sixteen percent indicated that it

was an occasional problem.
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Lack of computer literacy was reported to be a major problem by one

director of academic computing, a minor problem by one, and no problem by one.

Two directors of academic computing centers rated the lack of state budget

support as an extremely severe problem which hampered development of academic

computing programs at their institutions.
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VI. The Relationship Between Education in the Sciences and Current Academic

Computing Status

Does investment in academic computing foster the growth of an institution's

program of education in the sciences? Does the growth of an institution's

program of education in the sciences lead to pressure for investment in academic

computing? Will institutions with large and productive education programs in

thti sciences naturally invest more in academic computing because of some other

factor? Unfortunately, the data available from this survey -- or from any

survey for that matter -- do not provide a basis for inferring cause, nor for

teasing out the direction of a causal relationship between education in the

sciences and level of investment in academic computing, should such a causal

relationship exist. However,.data from this survey can be used to search for

relationships between education in the sciences and institutional investment

and activity in academic computing, and to explore the strength of those rela-

tionships. Such a search is the subject of this section.

Academic vice presidents and deans in 83 minority higher education

institutions responded to a number of questions on education in the sciences

in their institutions. These questions have been grouped into four categories:

1) the existence and size of science programs, as defined by course offerings

and student enrollments; 2) the size of science programs as defined by numbers

of science faculty employed; 3) the level of science programs offered, as

defined by types of science degrees offered; and 4) the productivity of science

programs, as defined by the number of science degrees awarded over the five-

year period 1974-79, by level of degree. In addition, these academic vice

presidents and 178 heads of science departments in minority higher education

institutions provided a wealth of information on the availability of academic
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computing to students and faculty in their institutions and departments, and

on the computing skills and activities of their students and faculty. The

questions they answered on academic computing have also been grouped into four

categories: 1) the accessibility of computers to students and faculty for

academic uses; 2) the levels of computing skills of students and faculty in

the sciences; 3) the levels of computing activity of faculty in the sciences,

by type of activity; and 4) the engagement of institutional officers in studies

to improve the computing capabilities of the institution.

To explore the existence and strength of relationships between education

in the sciences and academic computing in minority higher education institu-

tions, we have examined the relationShips between variables enerated from each

of the four categories of questions on education in the sciences together with

variables generated from each of the four categories of questions on academic

computing. The resulting sixteen sets of relational analyses are considered

in order. A final subsection provides a short summary of findings across the

sixteen sets of analyses.

A. Relationships Between Courses and Students in the Sciences, and

Access to Academic Computing

Four variables were used to define the size of academic programs in the

sciences in terms of numbers of students and courses. Eighty-three academic

vice presidents or deans in minority higher education institutions responded

to questions on the Offering of courses in the sciences, the number of differ-

ent science courses offered at their institutions during the 1978-79 academic

year, the number of students enrolled as science majors in their institutions,

and the total current enrollment of students in science classes offered by

their institutions. These indices of the size of institutions' science

programs were related to the responses of these academic vice presidents or

3
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deans, and the responses of 178 heads of science departments, to six questions

on the accessibility of computers to faculty and students in their institutions

and departments. Vice presidents or deans reported in the accessibility of a

computer to the institution and whether or not their institution had a computer

located on campus. Science department heads reported on the accessibility of

computers to science faculty and students collectively, and more specifically,

to science faculty, to undergraduate students in the sciences, and to graduate

students in the sciences. Relationships between these sets of variables are

summarized in Tables 160 through 184.

Tables 160 through 163 provide a basis for analyzing relationships between

institutional offerings and enrollments in the sciences, and the accessibility

of a computer to the institution. Since almost all (98 percent) of responding

vice presidents/deans reported that their institutions offer science courses,

this variable cannot be strongly related to any other variable. The slight

apparent relationship between offering of science courses and institutional

access to a computer (Table 160) becomes virtually meaningless once absolute

sample sizes are considered (Only two responding vice presidents/deans reported

that their institutions did not offer science courses.). From Table 161 we

see that the proportion of institutions with reported access to a computer

increases markedly as a function of the number of different science courses

offered. Above "11 or more science courses offered," the functional relation

ship'becomes nearly flat, however. The contingency coefficient associated with

the data in Table 161 is 0.42, suggesting a 'oderate relationship between the

two variables. The relationship between total current enrollment in science

courses and reported institutional access to a computer (Table 162) is very

similar to "that shown in Table 161. The relationship between the variables

might be described as moderate to strong (contingency coefficient of 0":44),

3 :)3
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'TABLE OF SCICOUR BY INACOMP

SCICOUR ARE ANY SCIENCE COURSES OFFERED INACOMP DOES INSTI'

FREQUENCY I Institution Has Access to a Computer

'PERCENT I

MOW PCT I

COL PCT I

+
1

1

1

I

+

YES 1

I

1

I

+

NC 1

I

1

I

TOTAL

1YES INO I TOTAL
+ + +

0 1 1 1 0 1

1 . 1 1

1 . 1 1

. 1
1 1

+ + +

1 1 68 1 11 1 79

I 83.95 1 13.58 I 97.53
I 86.08 I 13:92 I

I 98.55 I 91.67 I

+ + +

0 1 1 I 1 1 2

I 1.23 I 1.23 I 2.47

1 50.00 I 50.00 I

I 1.45 I 8.33 I

4 + +

69 12 81

85.19 14.81 100.00

Table 160. Number and percent of institutions offering
science courses, by institutions having

Access to a computer, as reported by 83

academic vice presidents or deans in minority

higher education institutions.
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'TABLE OF 0SC78 BY INACOmP

21:36 WED

0SC78 N DIFFERENT SCIENCE .COURSES 78-79 INACOMP DOES IN

FREQUENCY I Institution Has Access to a Computer

PERCENT I

ACM PCT I

COL PCT I

+
I

I

I

I

+
05 I

I

I

I

+

6-10 I

I

I

I

+

11 -20 I

I

I

I

+
21-30 I

I

I

I

IYES
+

0 I 5

I

1

1 e

+
0 1 5

I 6.58
I 55,56
I 7.69
+

0 I 7
I 9.21
I 63.64
I 10.77
+

1 I 8
I 10.53

. I 88.89
I 12.31
+

0 I 11
I 14.47

. I

I

4.62
16.92

INO I TOTAL
+ +

I 1 I

I 1

1 I

I 1

+ +
I 4 I 9

I 5.26 I 11,84
I 44044 I

I 36.36 I

+ +

I 4 I 11
I 5.26 I 14.47
I 36.36 I

I 36.36 I

+ +

I 1 I 9

I 1.32 I 11,84
I 11,11 I

I 9.09 I

+ +

I 2 I 13
I 2.63 I 17.11
I 19.38 1

1 18,18 I

+ + + +

>30 I 0 I 34' I 0 I 34
I I 44.74 I 0.00 I 44.74
I 1 100.00 I 0.00 I

I 1 1201 1 0.00 I

+ + + +

TOTAL 65 11 76
115.53 14047 100.00

Table 161. Number and percent of institutions offering
different science courses by number, by
institutions having access to a computer,
as reported by 83 academic vice presidents
or deans in minority higher education
institutions.
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21:36 WEC1

'TABLE OF SCIENR BY INACOMP

CIENR TOTAL SCIENCE CLASSES ENROLLMENT INACOMP DOES INS'

. ...FREQUENCY! Institution Has Access to a Computer
'PERCENT I

ROW 'PCT I

'COL *PCT 1 [YES INO I 'TOTAL

+ + + +

I 0 I 4 I 1 1

I . I 1 o 1

I I 1 1

I I o 1 1

+ + + +

0.50 I 0 I 4 I I 7

I o I 5.19 I 3.90 I 9.09
I I 57.14 I 42.86 I

I I 6.06 I 27.27 I

+ + + +

51100 I 1 I 1 I .3 I 8

I I 6.49 I 3.90 I 10.39
I I 62.50 I 37.50 I

I I 7.58 I 27.27 I

+ + + +

101.250 I 0 I 8 I 4 1 12

I I 10.39 I 5.19 I 15.58
I I 46.67 I 33.33 I

I . I 12.12 I 36.36 I

+ + + +

251.500 I 0 I 8 I 1 I 9

I I 10.39 I 1.30 I 11.69
1 . I aeas 1 11.11 1

I . I 12.12 I 9.09 I

+ + + +

5011000 I 0 I 13 I 0 'I ,13

I I 16.88 I 0.00 1 16.88
I I 100.00 I 0.00 I

I I 19.70 I 0.00 I

+ + + +

>1000 I 0 I 28 I 0 I 28
I I 36.36 I 0.00 I 36.36
I I 100.00 I 0.00 I

I I 42.42 1 0,900 I

4 .. + + +

TOTAL 66 11 77
. 85.71 14.29 100.00

Table 162. Number and percent of institutions having various
total enrollments in science courses, by institu-
tions having access to a computer, as reported by
83 academic vice presidents or deans in minority
higher education institutions.
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with a flattening of the function once a science enrollment of at least 251

students is reached. Finally, number of enrolled science majors is related to

institutional access to a computer (Table 163) to virtually the same degree as

is total enrollment in science courses. Every institution for which the number

of science majors exceeded 100 students was reported to have access to a computer.

The contingency coefficient associated with these variables was 0.44.

Although an institution has access to a computer, it may not be the case

that students and faculty in the sciences have access to the computer for

academic purposes. Furthermore, relationships between this latter variable

and indicators of the size of academic science programs may differ from those

between institutional access to a computer and such indicators. Tables 164

through 167 contain crosstabulations of responses to questions on offerings

and enrollments in the sciences, and whether or not students and faculty in

the sciences have access to a computer for academic purposes. Since almost

all institutions for which responses were received offer courses in the

sciences, the relationship between faculty and student access to a computer

and offering of science courses, illustrated in Table 164, is equivocal and

should be discounted. As shown by the data in Table 165* the relationship

between number of different science courses offered and access to a computer

by science students and faculty is quite strong, and is continuously increasing

provided at least six different science courses are offered. If data from

institutions with responding academic officers are generalized to the entire

population of minority higher education institutions, the chi-square statistic

of 41.1 (p 6.0001) associated with this table is worth noting. In any case,

these variables had an associated contingency coefficient of 0.51. Although

there is some tendency for the proportion of institutions in which science

faculty or students have access to a computer to increase as total enrollment
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'TABLE OF ENRMA4 BY INACOMP

NUMBER SCIENCE MUMS ERROLLED INACOMP DOES INSTITL

fREGUENCYI Institution Has Access to a Computer

PERCENT I

.ROW PCT I

'COL PCT I IYES INO I 'TOTAL

4 + + +

1 0 1 4 I 1 I

I I . I 1

I I I I

I I . I I

+ + + - -. +

0.50 I 1 I 15 I 1 I 24

I I 19.48 I 11.69 I 31,17

I I 62.50 I 37050 I

I I 22.73 I 81.82 I

+ + + +

51100 I 0 I / I .2 I 9

I I 9.09 I '2.60 I 11.69

I I 77.78 I 22.22 I

I 1 10.61 I 18.18 I

+ + + +

101.250 I 0 I 12 I 0 I 12

I I 15.58 I 0.00 I 15.58

I I 100.00 I 0.00 1

1 I 18,18 I 0,00 I

+ + +

251-500 I 0 1 18 I 0 I 18

I I 23.38 I 0.00 I 23.38

I 1 mac I 0.00 I

1 I '27.27 I 0.00 I

4.. + + +

501.1000 I 0 I 6 I 0 I 6

I 1 7,79 I 0000 I /09
I 1 100.00 I 0.00 I

I 8 9.09 I 0.00 I

+ + + +

>1000 I 0 I 8 I 0 1 8

1 ..I 10939 1 0900 I 10.39

I I 100.00 I 0.00. I

I I 12.12 I 0..00 I

+-- .4. 4- +

TOTAL , 66 11 77

85.71 14029 100.00

Table 163. Number aad percent of institutions having various total

numbers of science majors, by institutions having access

tb--A computer, as reported by 83 academic vice presidents

or deans in minority higher education institutions.
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TABLE OF SCICOUR BY COMPAC

21:39 WEC

SCICOUR ARE ANY SCIENCE COURSES 'CFFERED COMPAC FACULTY.S

FREQUENCY I Science Faculty or Students

'PERCENT I
Have Access to a Computer

.ROW PCT I

COL PCT I I YES I NO I TOTAL
+ +.. + +

I 0 1 34 I 17 I

I I I I

I . I 1 . I

I * I 1 o 1

4 + + +

YES i .25 I 96 I .29 I 125
I . I /5.59 I 22,83 I 98.43
I I 76.80 I 23.20 I

I I 98,97 I 96,67 I

+ + + +

NC I 0 I 1 I 1 I 2

I o I 0.79 I 0.79 I 1,57
I I 50.00 I 50.00 I

I o I 1.03 I 3.33 I

+ + + +

TCTAL 97 30 127
o 76,38 23.62 100,00

Table 164. Number and percent of institutions offering
science courses, by institutions providing
access to a computer for science faculty or
students, as reported by 83 academic vice
presidents or deans and 178 heads of science
departments in minority higher education
institutions.
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TABLE OF D8C78 BY COMPAC

EREQUENCY1
1

1

1

A DIFFERENT SCIENCE COURSES /8+79 COMPAC

Science Faculty or Students
Have Access to a Computer

PERCENT
.ROW PCT

PCT 1YES INO 1 TOTAL

I 1 1 39 1 19 I

1 1 1 1

1 1 1 1

1 1 . 1 . 1

6 1 3 I A 1 7

I 2.50 1 3.33 I 5.83
AP I 42.86 I 57.14 I

I 3.26 I 14.29 I

A*10 4 1 1 a 1 11
1 2.50 1 6.67 1 9.17
I 27.27 1 72.73 I

I 3.26 I 28.57 I

11 -20 I 1 1 / 1 8 1 15
1 I 5.83 1 6.67 I 12.50

I 46.67 I, 53.33 I

I 7.61 I 28.57 I

21 -30 1 5 1 . 13 1 5 1 18
1 I 10.83 I 4.17 1 15.00
1 I 72022 I 27.78 1

1 1 14.13 I 17.86 1

>30 I 8 1 66 1 1 1 . 69
1 I 55.00 I 2.50 1 57.50
1 I 15.65 I 4.35 I

1 I 71.74 I 10.71 I

. *TOTAL 92 28 120
76.67 23.33 100.00

Table 165. Number and percent of institutions offering
different science courses by number, by insti-
tutions providing access to a computer for
science faculty or students, as reported by
83 academic vice presidents or deans and 178
heads of science departments in minority higher
education institutions.
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in science courses increases (Table 166), the relationship is neither monotonic

nor strong. The contingency coefficient associated with these data equals

0.392, probably reflecting the degree of access to a computer provided science

students and faculty in institutions with science enrollments of 250 or less,

as contrasted with the access provided those in institutions with science

enrollments of 251 or more. There appears to be a definite relationship

between the number of enrolled science majors in an institution and the proba-

bility that science students and faculty in that institution will have access

to a computer (Table 167).. For institutions with more than 100 reported

science majors, the probability of science students and faculty having access

to a computer is quite high, whereas it is substantially lower in institutions

with less than 100 science majors (See Table 167). The contingency coefficient

associated with these data is 0.437.

The relationships suggested by the data shown in Tables 168 through 171

can be summarized as follows: Whether or not undergraduate students in

science departments have access to computer facilities appears to be 1) vir-

tually unrelated to whether or not an institution offers science courses

(because so few institutions in the sample were reported to not offer science

courses -- Table 168); 2) moderately related to the number of different'science

courses an institution offers (The data in Table 169 have an associated con-

tingency coefficient of 0.35.); 3) essentially unrelated to the institution's

current total enrollment in science courses (See Table 170, and note that the

contingency coefficient for these variables is only 0.18.); and 4) moderately

related to the number of enrolled science majors in the institution. On the

last point, the data Shown in Table 171 suggest that almost all institutions

with more than 50 enrolled science majors provide science undergraduates with

access to computing facilities. The contingency coefficient associated with
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TABLE OF SCIENR BY COMPAC

SCIENR TOTAL SCIENCE CLASSES TNROLLPENT

Science Faculty or Students
FREQUENCY! Have Access to a Computer
PERCENT
ROW PCT
COL PCT

I

I

I

4

IYES
+

INO
+

I

+
TOTAL

I 1 I 38 I 19 I

I . I I . 1

1 . 1 . 1 1

1 . 1 1 1

4 + + +

0 w050 I 2 I 2 I 4 I 6

I I 1.65 I 3.31 I 4.96
I I 33.33 I 66.67 I

I 2.15 I- 14.29 I

+ + + +

51 -100 I 4 I 7 I 3 I 10
I I 5.79 I 2.48 I 8.26
I / 70.00 I 30.00 I

I I 7.53 I 10.71 I

+ + + +
.

101.250 I 5 I 5 I 8 I . 13

I . I 4.13 I 6.61 I 10.74
I I 38.46 I 61.54 I

I I 5.38 I 28.57 I

+ + + +

251.500 I 3 1 10 1 1 i 11
I I 8.26 I 0.83 I 9.09
I I 90.91 I 9.09 I.

I . I 10.75 I 3.57 I

+ + + +

5011000 I 4 I 13 I 3 I 16

I I 10.74 I 2.48 I 13.22
I I 81.25 I 18.7! I

I I 13.98 I 10.71 I

+ + + +

)1000 I 6 I 56 I 9 I 65
I . I 46.28 I 7.44 I 53.72
I I 86.15 I 13.85 I

I. I 60.22 I 32..14 I

+ + + +

TCTAL 93 28 121
76.86 23.14 100.00

10:48 S

COI'PAC FACULTY.:

Table 166. Number and percent of institutions having various
total enrollments in science courses, by institu-
tions providing access to a computer for science
faculty or students, as reported by 83 academic
vice presidents or deans and 178 heads of science
departments in minority higher education institutions.
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TABLE OF ENRMA4 BY COMPAC

ENRMA4 NUMBER SCIENCE

FREQUENCY!
___12EKENT !

9q* PCT I

PCT 1

21:39 WED!
-249-

MAJORS ENROLLED COMPAC FACULTY -STI

Science Faculty or Students
Have Access to a Computer

IVES INO
.4,---. -+ +

I 1 I

I I

I I

I I

+ +
0 0)50 I 12 I

I I

I I

I I

---- - - - - -+ +

51+100 I 3 I

I I

I I

I I

+ +

101.250 I 0 I

I I

I I

I I

4.... +
251 -500 I 7 I

I I

I I

I I

+ +
501 -1000 I 0 I

I I

I I

I I

+ +

)1000 I 2 I

I I

I I

I I

+ +

TOTAL

Table 167.

TOTAL
+

38 I

I

1

1

+

+

1.9 I

I

I

I

+

.

7 I 12 I 19
5.79 I 9.92 I 15.70

36.84 I 63.16 I

7.53 I 42.86 I

+ +

8 I 6 I 14
6.61 I 4.96 I 11,57

57.14 I 42.86 I

8.60. I 21.43 I

+ +

22 I 2 I 24
18.18 I 1.65 I 19.83
91.67 I 8,33 I

23.66 I 7.14 I

+ +

23 I 5 I 28
19.01 I 4.13 I 23.14
82.14 I 17.86 I

24.73 I 17.86 I

+ .....+

11
9.09

I

1

2

1.68
I

1

13
10.74

84.62 I 15.38 I

11.83 I 7.14 I

+ +

22
18.18
95.65

I

I

I

1

0.83
4.35

I

I

I

23
19.01

23.66 I .3.57 I

+
.

+

. 93 28 121
76.86 23.14 100.00

Number and percent of institutions having
various total numbers of science majors, by
institutions providing access to a computer
for science faculty or students, as reported
by 83 academic vice presidents or deans and
178 heads of science departments in minority
higher education institutions.
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TABLE OF SCICOUR BY UNDAC

21:39 WECK

ARE ANY SCIENCE COURSES OFFERED UNDAC COMPUTERS

FREQUENCY!
I

I

A
+

1

I

I

1

I

I

I

I

+

I

I

I

I

+

Science

....,IYES

17-

53

,

.1

Undergraduates Have
Access to a Computer

1

+

I

I

I

1

I

I

I

I

+
I

I

I

I

+

TOTAL

.

.

97
98,98

1

1.02

98
100.00

PERCENT
.ROM PCT
QL 'ACT INO

+ +

1 32 i 2

I .. I

I I .

1 . 1

I 86 I 11
1 87.76 I 11.22
I 88.66 I 11.34
I 98.85 I 100.00
+ +
I 1 I 0

I 1.02 I 0.00
I 100.00 I 0.00
I .1,15 I 0.00
+ +

87 11
88.78 11.22

w
m
w

r.§

a
u

m4-1

w

w
www
o
a
4-1

4.1

4.1

0

4-1

4.1

m
0H

YES

_AO

TOTAL

Table 168. Number and percent of institutions offering
science courses, by institutions providing
access to a computer for science undergraduates,
as reported -by_83 academic vice presidents or
deans and 178 heads of science departments in
minority higher educatimInstitutions.
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TABLE OF DSC78 BY UNDAC

21:39 WECNI

_DSC76 N DIFFERENT SCIENCE COURSES 78-79 UNDAC COMPUTER.

_REGUENCYI
PERCENT I

ROW PCT 1

SQL PCT 1

Science Undergraduates
Have Access to a Computer

41YES INO 1 'TOTAL

+ + + +

I 20 1 as 1 3-1

I I I 1

1 1 . 1 . 1

1 1 1 . 1

+ + + +

0.5 1 9 I 2 1 2 1 4

I I 2.15 I 2.15 I 4.30

I I 50000 k 50.00 I

I 1 2,41 1 20.00 I

+ + +
,

+

6.10 I 12 1 2 1 1 1 3

I . 1 2.15 1 108 1 3.23

I I 66067 1 33.33 1

1 I 2.41 1 10.00 1

+ + + +

11..20 I 9 I 5 1 2 1 7

1 I 5.38 I 2.15 I 7.53

I I 71.43 I 28.57 I

I I 6.02 I 20.00 I

+ + + +

21...30 I 10 I 13 I 0 1 13

I I 13.98 I 0.00 I 13.98

1 I 100.00 1 0.00 1

I 1 15066 1 0.00 I

+ + + +

>30 1 11 I 61 I 5 1 66

I . 1 65.59 1 5.38 1 70.97

I I 92.42 1 7.58 I

I I 73.49 I 50.00 I

+ + + +

TOTAL 83 10 93

89.25 10.75 100.00

Table 169. Number and percent of institutions offering

different science courses by number, by
institutions providing access to a computer

for science undergraduates, as reported by

83 academic vice presidents or deans and

.178 heads of science departments in minority

higher education institutions.
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TABLE OF SCIENR BY UNCAC

10:48 S

SCIENR TOTAL SCIENCE CLASSES ENROLLMENT UNCAC

Science Undergraduates
FREGUENCY1 Have Access to a Computer
PERCENT I

ROk PCT I

COL PCT I OYES INC I TOTAL
4 + + +
I 20 I 35 I 3 I .

I 0 I
1 1

I . I . I I

I . I
1

I

+ + + +

0-50 I 6 I 2 I 0 1 2

I I 2.13 1 0.00 I 2.13
I I 100.00 I 0.00 I

I I 2.38 I 0,00 I

+ + + +

51100 I 7 I 6 I 1 I 7

I I 6,38 I 1.06 I 7.45
I I 85.71 I 14.29 I

I I 7.14 I 10.00 I

+ + + +

101.250 I 13 I 4 I 1 I 5

I I 4.26 I 1,06 I 5.32
I I 80.00 I 20.00 I

I I 4.76 I 10.00 I

+ + + +

251-500 I 4 I 9 I 1 I 10
I I 9.57 I 1.06 I 10,64
I , I 90.00 I 10.00 I

I I 10.71 I 10.00 I

+ + + +
501-1000 I 6 I 11 I 3 I 14

I' 1 11.70 I 3.19 I 14.89
I I 78.57 I 21.43 I

I . I 13.10 I 30.00 I

+ + + +

>1000 I 15 I 52 I 4 I 56
I I 55.32 I 4.26 I 59,57
I I 92.86 I 7.14 I

I I 61.90 I 40.00 I

+ + + +

TOTAL . 84 10 94
89.36 10.64 100.00

Table 170. Number and percent of institutions having various
total enrollments in science courses, by institu
tions providing access to a computer for science
undergraduates, as reported by 83 academic vice
presidents or deans and 178 heads of science
departments in minority higher education
institutions.
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TABLE OF ENRMAJ BY UNDAC

21:39 WEDIk

_ENRMAJ NUMBER SCIENCE MAJORS ENROLLED UNDAC COMPUTERS i

Science Undergraduates Have

FREQUENCY! Access to a Computer

0

PERCENT I

ROW PCT I

COL PCT I IYES INC I TOTAL
+ + + +

I 20 I 35 I 3 I .

I I . 1 . I

I . I . I . I

I . I 1 1

+ + + +

0050 I .24 I 3 I 4 I 7

I I 3.19 I 4.26 I 7.45
I I 42.86 I 57.14 I

I I 3.57 I 40.00 I

4 + + +

51100 I 9 1 8 I 0 I 8

I I 8.51 I 0.00 I 8.51
I 1 mon I 0.00 I

I I 9.52 I 0.00 I

4 + + +

101'450 1 1 1 20 I I 23
I I 21.28 I 3.19 I 24.47
I I 86.96 I 13.04 I

4 I 23.81 I 30.00 1

a 4 .. a, GP + + +

2510500 1 21 I 23 I 1 I 24
I I 24.47 1 1006 I 25.53
1 I 95.83 I 4.17 I

1 . I 27.38 I 10.00 I

. 4... ..4. + +

501 -1000 1 1 1 11 1 1 1 12
1 1 11.70 1 1.06 1 12.77
I 1 91.67 I 8.33 I

I 1 13.10 I 10.00 I

4 4 + +

)1000 I 5 I 19 I 1 I 20
I I 20.21 I 1.06 I 21.28
1 I 9500 I 5.00 I

1 I 22.62 I 10.00 I

4 4.... + +

TOTAL 84 10 94
89.36 10.64 100.00

Table 171. Number and percent of institutions having various
total enrollments in science courses, by institu-
tions providing access to a computer for science
undergraduates, as reported by 83 academic vice
presidents or deans and 178 heads of science
departments in minority higher education
institutions. 312
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these variables is 0.41.

Whether or not graduate students in science departments have access to

computer facilities appears to be 1) unrelated to whether or not an institution

offers science courses (Again, lack of variance on this variable can be assumed

to be causal here -- see Table 172.); 2) inconsistently related to the number

of different science courses offered by the institution (Caution is advised in

interpreting this result since over three-fourths of the institutions providing

data for Table 174 offer more than 30 different science courses, and very few

institutions fall into other categories in the table.); 3) somewhat positively

related to the institution's total current enrollment in science courses

(Although the relationship between these variables has an associated contingency

coefficient of 0.62, over two-thirds of the institutions supplying data for

Table 175 have reported science enrollments exceeding 1000 students, leaving

very few institutions in the other tabled enrollment categories. Therefore,

the relationship between these variables must be regarded as uncertain.); and

4) strongly related to the number of enrolled science majors in the institution

(See Table 176 , and note the discrepancy between the proportions of institu-

tions in which science graduate students have access to computer facilities in

those institutions with no more than 100 science majors, and in those institu-

tions with 101 science majors or more. The associated contingency coefficient

is 0.70).

Access to computing facilities for teaching faculty in science departments

is the subject of Tables 177 through 180. Relationships between this variable

and descriptors of the size of an institution's academic program in the sciences

appear to'be as follows: 1) there is no apparent relationship to whether or

not the institution offers science courses, since virtually all institutions

for which data are available do so (See Table 177); 2) there is a slightly

3.13
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TABLE OF SCIDOUR BYBWACAC

21:39 WECNE

______sczcoun ARE .ANY SCIENCE COURSES OFFERED GRADAC COMPUTERS AVAILA

FREQUENCY! Science Graduate Students Have

I

Access to a Computer
_PERCENT
ROW PCT 1

COL PCT I IYES INO INCT APPLI TOTAL

+ + + + +

I 37 I 11 I 3 I 0 I

I I _
1 I I

I I . 1 4 1 1

I I I I 0 I

+ + + + 4

_TBS. I 97 1 38 I 14 1 1 I 53

I I 70.37 I 25.93 I 1.85 I 98.15

I 1 71,70 1 26.42 I 1.89 I

I I 97.44 I 100.00 I 100.00 I

+ + .6, + 4

NO I 1 I 1 I 0 1 0 I 1

1 I 1,85 1 0.00 I 0.00 1 1.85

I 1 100.00 I 0.00 I 0.00 1

I I 2.56 I 0.00 I 0.00 I

+ + + + +

TOTAL 39 14 1 54

. 72.22 25.93 1,85 100,00

Table 172. Number and percent of institutions offering science

courses, by institutions providing access to a

computer for science graduate students, as reported

by 83 academic vice presidents or deans and 178

heads of science departments in minority higher

education institutions.
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TABLE OF 0SC78 BY 6RADAC

21:39 WEDN.

CSC78 .______N DIFFERENT SCIENCE. COURSES 78.79 SRADAC COMPUTERS AVA

110

410

FREQUENCY I
-PERCENT I

Science Graduate Students Have
Access to a Computer

'ROW PCT 1

COL PCT 1 9 1 YES 1 NO !NOT APPL I TOTAL
+ + + + +

1 42 1 12 1 5 I 0 1

1 1 . 1 1 1

1 1 1 1 I

1 1 1 . I 4, 1

+ + + + +

_-4 5 1 all 1 .1 1 .1 1 3 1 :2

1 1 1096 1 1.96 I 0.00 I 3.92
1 1 50.00 1 50.00 I 0.00 I

1 1 2.63 1 8.33 I 0.00 I

+ + + + +

610 1 13 I 1 1 1 1 0 1 2

1 . 1 .1,96 1 1.96 1 0.00 I 3.92
I I 50.00 I 50.00 1 0.00 I

1 1 2.63 1 8.33 I 0.00 1

+ +- + + +

11.20 I 14 1 0 I 2 1 0 I 2

1 . 1 0.00 1 3.92 1 0.00 I 3.92
1 _0 1 0.00 1.100.00 1 0.00 1

I o I 000 I 16.67 I 0.00 I

+ + + + +

-2140 1 17 1 4 I 2 I 0 1 6

1 I 7.64 I 3.92 1 0.00 I 11.76
1 1 66.67 I 33.33 I 0.00 I

1 1 10.53 1 16.67 I 0.00 I

+ + + + +

930 1 38 1 32 1 6 I 1 1 39

1 1 62.75 1 11.76 I 1.96 I 76.47
1 1 82905 1 15.38 I 2.56 I

1 9 1 84.21 1 10.00 1 100.00 I

+ + + + +

TOTAL 38 12 1 51
74.51 23.53 1.96 100.00

_Table 174.. .Number and percent of institutions offering different
science courses by number, by institutions providing
access to a computer for science graduate students, as
reported by 83 academic vice presidents or deans and
178 heads of science departments in minority higher
education institutions.
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TABLE
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OF SCIENR BY GRACAC

CLASSES ENROLLMENT GRACAC

Science Graduate Students
Have Access to a Computer

10:48 S

COMPUTERS AVAI

ROW PCT 1

COL PCT I OYES INO 1NCT APPLI TOTAL
+ + + + +

1 41 I 12 1 5 I 0 I .

I . 1 . 1 1 . 1

I . 1 . 1 e 1 o 1

I 0 1 . 1 . 1 o 1

+ + + + +

0 50 1 7 1 0 1 1 1 0 1 1

1 t 0.00 1 1.96 1 0.00 1 1.96

I . I 0.00 1 100000 I 0.00 I

1 . 1 0.00 I 8.33 1 0.00 I

+ + + + +

51100 I 13 I 0 1 1 1 0 1 1

1 . I 0.00 I 1.96 1 0.00 I 1.96

1 1 Q.00 I 100.00 1 0.00 I

1 I 0.00 1 8.33 1 0.00 I

+ + + + +

101 -250 1 15 1 0 1 3 / 0 I 3

1 . 1 0.00 I 5.88 I 0.00 1 5.8E

I . 1 0.00 1 100.00 I 0.00 1

I I o.00 I 25.00 1 0.00 1

+ + + + +

251 -500 1 7 1 5 I I 0 1 7

I 4 9.80 I 3.92 1 0.00 I 13.73
1 1 I 71.43 1 28.57 i 0.00 I

I 1 13.16 I 16.67 g 0.00 1

+ .. 4. + + +

5011000 1 16 1 2 i 1 1 1 1 4

1 . 1 3.92 1 1.96 / 1.96 1 T.84

1 I 50.00 1 25.00 I 25.00 I

1 i, 1 5.26 1 8.33 1 100.00 I

+ +- '.a + + .4.

91000 I 36 1 31 1 4 1 0 I 35

1 1 60.78 I 7.84 1 0.00 I 68,63
I . I 88.57 1 11.43 I 0.00 I

I a 81.58 1 33033 I 0.00 1

+ + + + +

TOTAL 38 12 1 51

74.51 23,53 1.96 100..0

Table 175. Number and percent of institutions having various total

enrollments in science courses, by institutions providing

attests to a computer for science graduate students, as

reported by 83 academic vice presidents or deans and 178

heads of science departments in minority higher education

insitutionu.

3:10



STATISTICAL ANALYSIS SYSTEM

ENRMAJ

FREQUENCY I
PERCENT I

_

TABLE

*UMBER SCIENCE

OF ENRMAJ BY GRADAC

MAJORS ENROLLEC GRADAC

Science Graduate Students
Have Access to a Computer

-258-

ROW 'PCT I

COL PCT I OYES INO INOT APPLI TOTAL
+ + + + +

I 41 I 12 Al 5 1 0 1

I 1 1 I I

I I I I I

I I I I 1

+ + + + +

0.50 I 26 I 0 I 5 I 0 I 5

I I 0.00 I 9.80 I 0.00 I 9.80
I I 0.00 I 100.00 I 0.00 I

I I 0,00 I 41.67 I 0.00 I

+ + + + +

51.100 I 13 I 0 I 4 I 0 I 4

I I 0.00 I 7.84 I 0.00 I 7.84
I I 0.00 I 100.00 I 0.00 I

I I 0.00 I 33.33 I 0.00 I

+ + + + +

101.250 I 20 I 3 I 0 I 1 I 4

I I 5,88 I 0.00 I 1.96 I 7.84
I I 75.00 I 0.00 I 25.00 I

I I 7.89 I 0.00 I 100.00 I

+ + + + +

251.500 I 25 I 8 I 2 I 0 I 10
I . I 15.69 I 3.92 I 0.00 I 19.61
I I 80.00 I 20.00 I 0.00 I

I I 21.05 I 16.67 I 0.00 I

+ + + + +

501.1000 I 5 I 7 I 1 I 0 I 8

I I 13.73 I 1.96 I 0.00 I 15.69
I I 87.50 I 12.50 I 0.00 I

I I 18.42 I 8.33 I 0.00 I

+ + + + +

)1000 I 5 I 20 I 0 I 0 I 20
I I. 39.22 I 0.00 I 0.00 I 39.22
I 1 100.00 I 0.00 I 0.00 I

I I .52.63 I 0.00 I 0.00 I

+ + + +. +

TOTAL 38 12 1 51
. 74.51 23.53 1.96 100.00

Table176. Number and percent of institutions having various total
numbers of science majors, by institutions providing

----access to a computer for science graduate students, as
reported by 83 academic vice presidents or deans and
178 heads of science departments in minority higher
education institutions.
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TABLE OF SiICCUR BY ACCFAC

-259--
21:39 MECN1

.SCICOUR .ARE ANY SCIENCE COURSES CFFEREC ACCFAC COMP FACIL

.--... _FREQUENCY1
'PERCENT I Science Faculty Have Access to a Computer

.ROW PCT I

--__C CIL PCT 1 1YES 1NO 1 'TOTAL

w .. +e + + +
m
w I 17 1 32 1 2 1

1 1 . 1 1 . 1 .

I . 1 . 1 1

I s 1 . 1 e 1

+ + + +

YES I 52 1 92 I I 98

1 I 92.93 1 6.06 I 98,99

I I 93.88 I 6.12 1

I . I 98.92 1 100.00 I

+ + + +

_NO 1 __1.1........___ _1 1 . 0 1 1

I I 1.01 I 0.00 I 1.01

1 1 100.00 I 0.00 1

1 I 1.08 I 0.00 I

+ + + +

TOTAL . 93 6 99

. 93,94 6,06 100,00

Table177. Number and percent of institutions offering

science courses, by institutions providing

access to a computer for science faculty, as

reported by 83 academic vice presidents or

deans and 178 heads of science departments

in minority higher education institutions.
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positive relationship to the number of different science courses an institution

offered during the 1978-79 school year (See Table 178), and note the associated

contingency coefficient of 0.28); 3) there is virtually no relationship to an

institution's total current enrollment in science courses as represented in

Table 179, and as supported by an associated contingency coefficient of 0.19;

and 4) there is virtually no relationship to the number of science majors

currently enrolled in an institution (See Table 180 and consider the associated

contingency coefficient of 0.23.).

It is reasonable to presume that computing facilities are more accessible

to students and faculty for academic purposes if an institution's computer is

located on its campus. Relationships between this variable and various

descriptors of the size of the science program are summarized by the data in

Tables 181 through 184. It appears that whether or not an.institution's

computer is located on campus is 1) unrelated to whether or not the institu-

tion offers any science courses (See Table 181 and note that almost all

institutions offer science courses); 2) positively but very weakly related to

the number of different science courses an institution offers (See Table 182);

3) positively but weakly related to the institution's current total enrollment

in science courses (See Table 183 and note the associated contingency coeffi-

cient of 0.25 for these variables); and 4) virtually unrelated to the number

of currently enrolled science majors at the institution (Table 184).

B. Relationships Between Courses and Students in the Sciences, and the

Computing Skills of Students and Faculty in the Sciences

In this section we shall consider relationships between indicators of the

size of minority institutions' academic programs in the sciences and reports

of 178 heads of science departments in these institutions on the computing

skills and capabilities of their students and faculty members. The descriptors

31d
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TABLE OF DSC78 BY ACCFAC

21:39 WECP

DSC78 N DIFFERENT. SCIENCE COURSES 78.79 ACCFAC COMP FAC

__ _.__._FREQUENCY 1 Science Faculty Rave Access to a Computer

PERCENT
ROW PCT
CDL PCT

1

1

1

+

I

1

I

1

+

I

1

I

I

+

I

I

I

1

+

1

1

1

I

+

1

1

1

I

+
I

I

I

1

+

1YES
+

20 1 37
1 0

0 1 0

1

+
9 1 3

I 3.19
I 75.00
I 3,41
+

_12 1 :2
1 2013
I 66.67
I 2.27
+

9 1 61 6038
0 I 85071

I 6,82
+

10 I 13
1 13.83
1 100.00
I 14077
+

.10 1 64
I 68009
I 95,52
I 72.73
+

88
93,62

1NO
+

1 2
1 0

1

1

+

1 1

I 1006
I 25.00
I 16.67
+

I 1

I 1006
I 33033
I 16067
+

1 1

I .1006
I 14029
I 16,67
+
I 0

I 0.00
1 0.00
I 0.00
+

I 3
I 3019
1 4.48
1 50.00
+

6

6038

1

+

1

1

1

1

+
1

I

I

I

+

I

1

I

I

+

1

1

I

I

+
I

I

1

I.
+

I

I

I

I

+

TOTAL

0

0

4
4,26

3

3,19

7
7.45

13
13083

67
71028

94
100,00

m
r....

c0
r....m
,1
0
w
w

www
0

m
w
0

00

w

0
u

w
"A
u

.1.1

0
w
-1w
4.4w
"A
A

o
w

i
z

0

0.5

610

.11120

2130

)30

'TOTAL

-Table -178. Number and percent of institutions offering
different science courses by number, by
institutions providing access to a computer
for science. faculty, as reported by 83
academic vice presidents or deans and 178
heads of science departments in minority
higher education institutions.
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'TABLE OF SCIENR BY ACCFAC

10:48

SCIENR TOTAL SCIENCE CLASSES ENROLLMENT ACCFAC COMP FAC:

411

FRECUENCYI Science Faculty Have Access to a Computer

PERCENT I

ROW PCT I

._.- ___COL PCT I

+
I

I

I

1

+
0.50 I

I

I

I

+
51-100 I

I

I

I

+

101-250 I

I

I

I

+

251-500 I

I

'I

I

4
501-1000 I

I

I

I

+

>1000 I

I

I

I

+

TOTAL

IYES
+

INO
+

I

+

'TOTAL

20 I 36 I 2 I

I I I

I 1 I

1 o 1 1

+ + +

6 I 2 I 0 I 2

I 2.11 I 0.00 I 2.11
I 100.00 I 0.00 I

I 2.25 I 0.00 I

+ + +

7 I 6 I 1 I 7

I 6.32 I 1.05 I 7.37
I 85.71 I 14.29 I

I 6.74 I 16.67 I

+ + +

13 I S I 0 I S

I 5.26 I o.oa 1 5.26
. 1 100.00 I 0.00 I

. I 5,62 I 0,00 I

+ + +

4 I 10 I 0 I 10
I 10.53 I 0.00 I 10.53

. 1 100.00 I 0.00 I

I 11.24 I 0.00 I

+ + +
6. I 12 I 2 I 14

I 12.63 I 2.11 I 14.74
I 85.71 I 14.29 I

I 13.48 I 33.33 I

+ + +

14 I 54 I 3 I 57
I 56.84 I 3.16 I 60.00
I 94.74 I 5.26 I

I 60.67 I 50.00 I

+ + +
89 e 95

93.68 6.32 100.00

Table 179. Number and percent of institutions having various
total enrollments in science courses, by institu-
tions providing access to a computer for science
faculty, as reported by 83 academic vice presidents
or deans and 178 heads of science departments in
minority higher education institutions.
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TABLE OF ENRMAJ BY ACCFA!:

21:39 WEONE

ENRMAJ NUMBER SCIENCE MAJORS ENROLLED ACCFAC COMP FACILI1

FRECUENCYI
PERCENT I Science Faculty Have Accessnto a Computer

RCN PCT I

COL PCT I IYES INO I TOTAL
+ + + +

I 20 I 36 I 2 I ft

I . 1 . I . 1

I . 1 I I

I I I . 1

+ + + +

0.50 I 24 I 6

I I 6032
I I 85.71
I 9 I 6,74
+ - +

51 -100 I 9 1 8

I I 8.42
I I 100.00
I 1 8.99
+ +

101.250 I 1 I 20
I . I 21.05
I I 86.96
I I 22047
+ +

251.500 I 11 I 22
I I 23016
I I 91.67
I I 24072
+ +

501.1000 I 2 I 11
I . I 11058
I . 1 100.00
I . I 12.36
+ +

)1000 I 3 I 22
I . I 23.16
I 1 100.00
I . I 24072
+ + ......

1CTAL. 89
93068

I 1 I 7

I 1.05 I 7.37
I 14.29 I

I 16.67 I

+ +

I 0 I 8

I 0.00 I 8042
I 0.00 I

I 0.00 I

+ +

I 3 I 23
I 3.16 I 24,21
I 13.04 I

I 50.00 I

+ +

I 2 I 24
I 2.11 I 25.26
I 8.33 I

I 33.33 I

+ +

I 0 I 11
I 0.00 I 11.58
1 0.00 I

I 0.00 I

+ +

1 0 I 22
I 0.00 I 23016
I 0.00 I

I 0000 I

+

t 95
6.32 100,00

Table180. Number and percent of institutions having various
total numbers of science majors, by institutions
providing access to a computer for science faculty,

as reported by 83 academic vice presidents or

deans and 178 heads of science departments in
minority higher education institutions.
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'TABLE tF SCICOUR BY CAMPCOMP

21:36 WED

SCICOUR ARE ANY SCIENCE COURSES OFFERED CAMPCOMP IS

FREQUENCYI
_..:PERCENT I

Computer is Located on Campus

ROW PCT I

COL PCT I IVES INC I

m
I I I I TOTAL----co

m + 0.4. + +

0 I 0 I 0 I 1 I

0u
I 0- I 0 I I

m I 0 I I 0 1O 0

O I I 1 .0 I

..ri + + + +
0
N YES I 12 I 54 1 14 I 68
O I I 70.26 I 20029 1 98055
m I I 79041 I 20.59 I
44

0
44 I I 98.18 1 100.00 I

I + + +

NO I 1 I 1 I 0 I 1
..,q

t I I 1.45 I 0.00 I 1,45
I 1 100.00 I 0.00 I

..ri

t 1 I 1.82 1 0.00 I

O + + + +

TOTAL 55 14 69
79071 20,29 100,00.

Table 181. Number and percent of institutions offering
science courses, by institutions having a
computer located on campus, as reported by
83 academic vice presidents or deans in
minority higher education institutions.
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FREQUENCY!
_PERCENT I
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'TABLE OF DSC78 BY CAMPCOMP

N DIFFERENT SCIENCE COURSES 78+79 CAMPCOMP IS CONK

Computer is Located on Campus
ROW PCT I

COL PCT I IYES INO I

I

+
. I

+
I

+
I

i
TOTAL

I 1 I 4 I 1 I

I I I I

I I 1 I

I I I I

+ . ....... 4. + +

0+5 I 4 I 3 I 2 I 5

I o I 4.62 I 3.08 I 7.69
I I 60.00 I 40.00 I

I I 5.88 I 14.29 I

+ + + +

6 -10 I 4 I 4 I 3 I 7

I I 6.15 I 4.62 I 10.77
I I 57.14 I 42.86 I

I I 7.84 I 21.43 I

4 + + +

11 -20 I 2 I 5 I 3 I 8

I I 7.69 I 4.62 I 12.31
I . I 62.50 I 37.50 I

I I 9.80 I 21.43 I

4 + + +

21..30 I 2 I 10 I 1 I 11

I
I 18.38 I 1.54 I 16.92

I . j 90.91 I 9.09 I

I I 19.61 I 7.141
4 + + +

>30 I I 29 I 5 I 34
I I 44.62 I 7.69 I 52.31
I . I 85.29 I 14.71 I

I I 56.86 I 35.71 I

4 + + +

TOTAL 51 14 65
78.46 21.54 100.00

--Table 182. Number and percent of institutions offering
different science courses by number, by
institutions having a computer located on
campus, as reported by 83 academic vice
presidents or deans in minority higher
education institutions.
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TABLE
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OF SCIENR BY CAMPCOMP

TOTAL SCIENCE CLASSES ENROLLMENT CAMPCOMP IS COMPU'

Computer is Located on Campus

ROW PCT I

'COL PCT I IYES INO
1 I I 'TOTAL

+ + + +
op I 1 I 3 I 1 I 0

I . I . 1 . I .

I . I . I . I

I I I . I

+ + + +
0.50 I 3 I 1 I 2 I 4

I I 3.03 I 3.03 I 6.06
I I 50.00 I 50.00 I

I I 3.85 I 1449 I

+ + + +
1100 I 4 I 3 I .2 I 5

I I 4055 I 3.03 I 7.58
I I 60.00 I 40.00 I

I I 5.77 I 14.29 I

+ + + +

101 -250 I 4 I 6 I 2 I 8

I I 9.09 I 3.03 I 12.12
I I 75,00 I 25.00 I

I I 11.54 I 14.29 I

+ + + +
251.500 I 1 I 6 I 2 I 8

1 I 9.09 I 3.03 I 12.12
I I 75.00 I 25.00 I

I I 11.54 I 14.29 I

+ + + +
501.1000 I 0 I. 11 I 2 I 13

I I 16.67 I 3.03 I 19.70
I I 84.62 I 15038 I

I I 21.15 I 14.29 I

+ + + +
>1000 I 0 I 24 I 4 I 28

I I 36.36 I 6.06 I 42,42
I 1 85.71 I 14.29 I

I I 46.15 I 28.417 I

+ + + +
TOTAL 52 14 66

. 78.79 21.21 100,00

Table 183. Number and percent of institutions having
_

various total enrollments in science courses
by institutions having a computer located on
campus, as reported by 83 academic vice
presidents or deans in minority higher edu-
cation institutions.
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TABLE OF ENRMAJ BY CAMPCOMP

____,ENRMAJ :NUMBER SCIENCE MAJORS ENROLLEC CAMPCOMP IS COMPUTEF

'FREQUENCY I
PERCENT I .Computer is Located on Campus _

:ROW PCT I

I YESCOL PCT I I NO I

I I I TOTALI ....

+ 4.... .....o +

I 1 I 2 I. 2 I,

I . 1 . 1 . 1"

I I I I

I 1 4 1 I

+ 4, .. + +
0:.50 I 10 I 9 I A I 15

I I 13.64 I 9409 I 22473
I I 60.00 I 40400 I

1 I 16.98 I 46415 I

+ +

51+100 I g I 6 I 1 I 7

I I 9,09 I 1452 I 10461
I I 85.71 I 14429 I

I I 11.32 I 7469 I

+ + + +
101250 I 0 I 11 I 1 I 12

I I 16.67 I 1452 I 18,18
I I 91.67 I 8,33 I

I I 20475 I 7.69 I

+ + + +
251500 I 0 I 15 I 3 I 18

I I 22473 I 4455 I 27.27
I I 83433 I 16467 I

I I 28,30 I 23.08 I

+ + +

5014000 I 0 I 5 I 1 I 6

I I 745! I 1452 I 9409
I I 83.33 I 16.67. I
I I 9.43 I .7 .69 I

+ + + +
>1000 1 0 I 7 I 1 I 8

1 I 10.61 I 1452 I 12412
I I 87,50 I 12.80 I

1 I 13421 I '7.69 I

..,...... + + +
T 53 13 66C''..;';',,:_

80430 19470 100.00

21:36 WErlf

Table 184. Number and percent of institutions having various
total numbers of science majors, by institutions
having a computer located on campus, as reported
by 83 academic vice presidents or deans in
minority higher education institutions.
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of the size of academic science programs used in Section A will also be used

here. Since virtually all institutions for which data were reported offer at

least one science course, whether or not an institution offers science courses

will not be considered in further relational analyses. Recall that the remain-

ing three variables involve the number of different science courses offered,

the institution's current total enrollment in science courses, and the insti-

tution's current enrollment of majors in science.

Heads of science departments reported the percents of new students entering

their departments in the fall of 1978, the percents of their currently enrolled

students, and the percents of faculty in their departments who had computing

skills at each of four levels. Data on each of these variables were related

to the three indices of the size of an institution's academic science program,

and results are reported in Tables 185 through 220.

_Tables 185 through 188 provide data on relationships between the number of

different science courses an institution offered during the 1978-79 academic

year and science department heads' reports on the computing skills of students

newly entering their departments in the fall of 1978. If these relationships

were strong, one might conclude that institutions with large science programs

tend to attract students with better backgrounds in computing. A causal inter-

pretation is, perhaps, warranted here, since a temporal ordering of the

variables is implicit in their definitions. The relationshipsshown in Tables

185 through 188 can be summarized as follows: The number of different science

courses an institution offered during the 1978-79 academic year appears to be

1) only moderately negatively related to the percentage of newly entering

students with no computer training or skills (From Table 185 we see that there

is a slight tendency for a lower proportion of newly entering students to have

no computer training or skills in institutions offering a larger number of
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DSC78

FREQUENCY!
PERCENT I

TABLE OF DSC78 8Y NEWSKL1

N DIFFEREAT SCIENCE COURSES 78079 NEWSKL1 PERC NEW STUD NO COMPUTER SKILLS

Percent of Newly Entering Students with No Computer Training or Skills

ROW PCT I

COL PCT 1 .1 0118.208 12111.40% 141%408 1618.80% 1818.100%1 TOTAL
+ + 4 + + + + +

I 20 1 5 I 7 1 3 1
a 1 5 I 16 I ,

I e I e 1 . 1 . 1 e 1 e I e 1

I e 1 e I

..2..

e 1 e 1 . 1 e I

I o I 0 I e 1 o I o I 0 I

+ + +

1

+ + + '4m.i.

0 -5 I 9 1 0 I 1 I 0 I 0 I 1 I 4

I

I

, I

I

0,0.0

0,00
I

I

2,27
50,00

I

I

1114

25,00
I

I

0,00 I

0,00 I

0,00
0,00

I

I

1,14 I

25,00 I

4155

I , I 0,00 I 14,29 I 12,50 I 0,00 I 0,00 I 2,86
I

+ + + + + + + +

6 -10 I 12I 0 I 0 1 1 I 0 I 0 I 2 1 3

I , I 0,00 I 0,00 I 1114 I 0,00 I 0.00 I 2027 I 3141
I , I 0,00 I 0,00 I 33.33 I 0,00 I 0,00 I 66,67 I

I , I 0,00 I MO I 12,50 I 000 I 0800 I 5,71 I

+ + + + + + + +

11.20 I 10 I 0 I o 1 0 1 o i 1 I 5 1 6

1 I 0.00 I 0,00 1 0.00 I 0,00 I 1414 I 5.68 I 6.82
I , I 0.00 I 0,00 I 0,00 I 0,00 I 16167 I 8303 I
I , I 0.00 I 0900 I 0100 I 0100 I 7,69 I 14,29 I

+ + + + + + + +

21 -30 I 10 I 1 I 1 1 1 I 2 I '4 I 4 I 13
I I 1814 I 1014 I 1,14 I 2,27 I 4,55 I 4,55 I 14,77
I , I 7,69 I 7,69 I 7169 I 15.38 1 30,77 I 30877 I

1 e I 803 I 7814 1 1200 I 33,33 1 30177 I 11843 I

+ + + + + + + +

)30 I 15 I 11 I 11 I 5 I 4 1 8 1 23 1 62
I , I 1200 I 12850 I 5168 I 4,55,1 9,09 I 26,14 I 70145
I o 1 17,74 I 17,74 I 8.06 I 6,45 I 12,90 I 37,10 I

I , 1 91,67 I 7807 I 6200 I 66,67 I 61,54 I 65,71 I

+ + + + + + + +

TOTAL , 12 14 8 6 13 35 88
e 13.64 15.91 9,09 6,82 14.77 39,77 100,00

cable 185. Number and percent of institutions offering various numbers of different science

courses, by institutions with various percents of newly entering students with no

computer training or skills, as reported by 83 academic vice presidents or deans

and 178 heads of science departments in minority higher education institutions.
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different science courses. The contingency coefficient associated with these

variables is 0.44.); 2) moderately %dated in a positive directit,n to the

percentage of newly ;.:ntering students with general awarerese of couotters

(See Table 186, and note the associated contingency coefficient of 0.46);

3) slightly positively related to the percentage of entering students with

limited personal computer use and skill (See Table 187; the associated con-

tingency coefficient equals 0.35)11 and 4) virtually unrelated to the percentage

of newly entering students with the ability to program a computer (See Table

188, and note the associated contingency coefficient of 0.29.). All of the

relationships shown in these tables were undoubtedly attenuated by the marginal

distribution of the numbers of different science courses offered during the

1978 -79 school year by the responding institutions; over 70 percent of the

institutions were placed in a.single category on this variable, since they

were reported to offer at least 31 different science courses.

Tables 189 through 192 illustrate relationships between the number of

different science courses an institution was reported to offer during the

1978-79 school year, and science department heads' reports on the computing

skills of currently enrolled students. The causal interpretation offered in

conjunction with Tables 185 through 188, above, does not apply here, since

there is no implicit temporal ordering of these variables that would support

an argument for directionality of effect. Relationships between the number of

different science courses an institution offered during the 1978-79 academic

year and the computing skills of currently enrolled students appear to be as

follows: 1) there is a moderately negative relationship between science

offerings and the percent of currently enrolled students with no computer

training or skills (contingency coefficient equals 0.49 -- see Table 189);

2) there is a moderately positive relationship between science offerings and

3 Gj
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TABLE OF 04118 BY NEWSKL2

21:39 WEONWAY, SEPTET

OSC78 N DIFFERENT SCIENCE COURSES 78.79 NEWSKL2 PERC NEW STUD GENL AWARE 'OF COMPUTERS

rn
H

V
0

0
4-1

44

a

0
0
0

0
0
U

0

0
0

U
0

4.1

al

44

0

al

FREOUENCYI

PERCENT I

ROW PCT

COL PCT I

0.5

6.10

11.20

21.30

>30

TOTAL

Percent of Newly Entering Students with General Awareness of Computers

.1

0000

20

I

91
I

I

I

12 1

0

4

101

I

, I

I

g+

10 1

I

I

, I

15 I

I I

I

o I

01111.20S 121%.40% 1413.601 I61%.801 181%100C TOTAL

i 1 131 41 4I 31 6

e 0 o I .I o I

It I I 0 I o

I .1 I o 1 o

11Weg
0 1I 01 21 01 1 4

0100 1014 I 0100 I 2,27 I 0,00 I 1,14 4,55

0,00 25,00 I 0,00 I 50,00 I 0,00 I 25,00

0,00 3,03 I 0,00 1 22,22 I 0,00 I 7,14

1 11 11 OI 01 0 3

1,14 I 1114 I 1,14 I 0,00 I 0,00 I 0,00 3,41.

33.33 I 33,33 I 33,33,,I 0,00 I 0,00 1 0.00

5,88 I 3,03 I 12,50 I 0,00 I 0,00 I 0,00

21 4 .01 01 01 0 6

2,27 I 4055 I 0,00 I 0,00 I 0,00 I 0,00 6,82

13,33 I 66,67 I 0,00 I 0,00 I 0,00 I 0,00

11,76 I 12,12 I 0,00 I 0,00 I 0,00 I 0,00

a

1 I a 1 1 1 2 1 1 I 0 13

1114 I 9,09 1 1,14 I 2,27 I 1,14 14477

7,69 I 61,54 I 7,69 I .15/38 I 7,69 I 0,00

5,86 I 24,24 1 12,50 I 22,22 I 14,29 I 0,00

13 1 19 1 6 1 5 1 6 1 13 1 62

14,77 I 21,59 I 6,82 I 5,68 I 6,82 I 14,77 I 70,45

20,97 I 30,65 I 9,68 I 8,06 I 9,68 I 20,97

76,47 I 57,58 I 75,00 I 55,56 I 85,71 I 92,86

17 33' 8 9 7 14 88

19,32 37,50 9,09 10,23 7,95 15,91 100,00

Table:fir. limber and percent of institutions offering various numbers of different science

courses, by institutions with various percents of newly entering students with

general awareness of computers, as reported by 83 academic vice presidents or deans

and 178 heads of science departments in minority higher education institutions,
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*TABLE OF DSC78 BY NEWSKL3

DSC78

FREQUENCY I

I

PCT I

PCT.!
+
I

I

I

I

+
I

1

I

I

+
I

1

I

I

+
1

I

I

I

+
I

I

1

I

+
1

I

I

1

+

Number

N DIFFERENT SCIENCE COURSES '78.79 NEWSKL3

Percent of Newly Entering Students with
Limited Personal Computer Use and Skill

PERCENT
ROW
CQL .1 011 % -20% I21%.40% I TOTAL

+ + + +
20 1 17 I 19 I 3 I .

I I . I 41 1 .
I o 1 . I 1

1 o 1 1 IP 1

+ + + +
9 I 0 I 3 I 1 1 4

1 0.00 I 3.41 I 1.14 I 4.55
I 0.00 I /5.00 I 25.00 1

I 0.00 I 6.82 I 12.50 I

+ + + +
12 1 2 1 0 I 1 1 3

I 2.27 I 0.00 I 1.14 I 3.41
I 66.67 I 0.00 I 33.33 I

I 5.56 I 0.00 1 12.50 I

+ + + +
10 1 5 1 1 1 0 1 6

. 1 5.68 I 1.14 1 0.00 I 6.82
I 83.33 1 16.67 I 0.00 I

1 13.89 I 2.27 I 0.00 I

+
.

+ + +

10 1 5 1 7 I 1 1 13

I 5.68 I 7.9C I 1.14 I 14.77
1 38.46 I 53.85 I 7.69 I

IP 1 13.89 1 15.91 I 12.50 I

+ + + +
15 I 24 I 33 I 5 I 62

1 27.27 1 37.50 I 5.68 1 70.45
I 38.71 I 53.23 I 8.06 1

1 66.67 I 75.00 I 62.50 I

+ + -+ +
36 44 8 88

40.91 50.00 9.09 100.00

and percent of institutions offering various

O

co
s.4

0
C.)

a)

a)

4.1

a)

,44

=
0

Table

0.5

6.10

11.20

21.30

)30

TOTAL

187.

of different science courses, by institutions
with various percents of newly entering students with
limited personal computer use and skill, as reported
by 83 academic vice presidents or deans and 178 heads
of science departments in minority higher education
institutions. .
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TABLE OF 1078 BY NEWSKL4

21139 WEDIDAtit SEPT

DSE78 N DIFFERENT SCIENCE COURSES 78.79 NEWSKL4 PERC NEW STUD WHO CAN PROGRAM COM

FREGUENCY1

PERCENT I Percent of Newly Entering Students With Ability to Program a Coguter

ROW PCT

COL PCT I 0 011%20K 121%0% 141%60% leioold TOTAL

CI

H

V
0
la

w

0

0
P

0

0

al

4)

a)

44

A

0

,

0.5

6.10

11.20

21.30

)30

TOTAL

I

I

I

I

201 261

0 I

0 ,I

1 ,I
OOOO ems so gees e

91 21

0 I 2,27 I

, I 50,00 I

, I 4017 I

121 21

0 I 2,27 I

o I 66,67 I

o I 4,17 I

101 41

. I 4,55 I

1 66/67 I

I 8033 I

OO

101 5I

, 1 5,68
I

I I 38,46 I

I .1002 I

.

15 1 35 1

I 49417 I

o I 56.45 I

I I 12492 I

1 48

54,55

121

,

0

11

21
2,27 I

50,00 I

5141 I

it

... OOOOO 4

1I 01 01

. . 0

o 0 0

t 0 ,I

01 0I 01
0,00 I 0000 I 0000 I

0.00 I 0,00 I 0100

0,00 I 0,00 I 0,00

0I oI 01
1,14 I 0,00 0,00 I 0000 I

33,33 I 0,00 I 0,00 I 0,00

2,70 I 0,00 I 0100 I 0100

OOO VIPs

21 01 01 OI

2127 I 0,00 0000 I 0,00 I

33133 I 0000 I 0,00 I 0100

5,41 I 0000 I 0.00 I 0.00l
71 0I 1I 01

7495 I 0400 I 1414 1 0100 I

53,85 I 0,00 I 7,69 I 0100

18,92 I 0400 1 100,00 I 0,00

25 1 1 I 0 1
1 1

28,41 I 1,14 I 0000 I 1.14 I

40,32 I 1,61 I 0000 I 1,61

67,57 1 100000 I 0,00 1 100,00

37 1 1 1

42,05 1,14 1114 1,14

4

4,55

3

3,41

6

6,82

13

14177

62

70,45

88

100,00

Table na Number and percent of institutions offering various numbers of different

science. courses, by institutions with various percents of newly entering

students with ability to program a computer, as reported by 83 academic

vice presidents or deans and 178 heads of science departments in minority

higher education institutions.
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TABLE OF DSC78 BY OLDSKL1

OSC78 N DIFFERENT SCIENCE COURSES 70479 OLDSKL1 PERC CURRENT STUD NO COMPUTER SKILLS

FREQUENCY I

PERCENT I Percent of Currently Enrolled Students with No Computer Training or Skills

ROW PCT

COL PCT II ,1 0111.20% 1211440% 141%60% 1611480% 18114010011 TOTAL

o

0 6410 I 121 0I

1 0,00 I

6:3

I 0,00 I

I 0,00 I

0
0 ...... ftWe mODON.0 00046

0
0 11.20 101 OI
IA

0 I 0,00 I

o
I

0,00 I

4J

0 1 0,00 I

0
1.4

+..... .+

0
44 21.30. 10 1 3 1

wi

yi , I 3433 I

A
I I 23108 I

44

o 1 12,50 I

N +

0
4 >30 13 1 21 I

o 1 13133 I

z
I 12,81 I

s I 81,50 I

4 .. .. 4 .

TOTAL o 24

o 26,67

81
o

0

,I

41

.1

o

s

21 1I

2,22 I 1,11 1

50,00 I 25,00

10,53 I 5,88 I

OI 2 .

0,00 I 2,22 I

0,00 I 66,61 I

0,00 I 11176 I

OI 01

0,00 I 0,00 I

0000 I 0,00 I

0,00 I 0,00 I

4 I 1

4044 I 1,11 I

30,77 I 7,69 I

21,05 I 5,88 I

13 1 13 1

14,44 I 14,44 I

20,31 I 20,31 I

68,42 I 76,47 I

19 17

21,11 18,89

+ . .0.4

41 61 71 1

,I s s I

.1

I

1

o

1

1

11 OI 01 4

1,11 I 0,00 I 0,00 I 4.44

25,00 I 0,00 I 0,00

12,50 I 0100 I 0,00
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0,00 I 0,00 I 33/33

0,00 I 0,00 I 7,69

.... .

11 21 31 6

1,11 I 2,22 I 3,33 I 6,67

16,67 I 33,33 I 50,00

12,50 I 22,22 ,1 23,08

.2 I 1 2 1 13

222 I 1,11 I 2/22 I 14044

15,38 I 7,69 I 15,38

25,00 I 11,11 I 15,38

A 1 6 1 7 1 64

4,44 I 6,67 I 7,78 I 71,11

6,25 I 908 I 10,94

50,00 I 66,67 I 53,65

+......,,+.......0

8 9 13 90

8,89 10,00 14,44 100;00

Table 189, Number and percent of institutions offering various numbers of different science

courses, by institutions with various percents of currently enrolled students

with no computer training or skills, as reported by 83 academic vice presidents

3`364. or deans and 178 heads of science departments in minority higher education

institutions,
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the percentage of currently enrolled students with general awareness of com-

puters (See Table Mend note the associated contingency coefficient of 0.41);

3) there is a small but positive relationship between science offerings and the

percentage of currently enrolled students with limited personal computer use

and skill (Table 191, the contingency coefficient equals 0.46); and 4) there

is a small but positive relationship, as shown in Table 192, between offerings

in science and the percent of currently enrolled students with the ability to

program a computer. This relationship, as is the case for those illustrated

by the data in Tables 189 through 191, is clouded by the marginal distribution

of the number of different science courses institutions offered during the

1978-79 academic year. The data are very sparse in the low end of the distri-

bution. However, even if the three ranges of course offerings below 21

different science courses were collapsed, there would be a marked difference

between the distributions of currently enrolled students with the ability to

program a computer in institutions offering fewer than 21 different science

courses, and for those in institutions offering at least 21 different science

courses.

The reported computer training and skills of teaching faculty in science

departments are related to the number of different science courses offered by

minority institutions during the 1978-79 academic year in the data shown in

Tables 193 through 196. Keeping in mind our previous comments on the marginal

distribution of the number of different seence courses offered by minority

institutions during the 1978-79 academic year, relationships between this

variable and the reported computer training and skills of teaching faculty in

minority institutions' science departments are as follows: 1) there is a

slight tendency for the percentage of faculty with no computer training or

skills to be higher in institutions offering smaller numbers of different
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TABLE OF DSC78 BY OLDSKL2

DSC78 N DIFFERENT SCIENCEJCOURSES 18.79 OLDSKL2 PERC CURRENT STUD GENT AWARE COMPUTER
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Percent of Currently Enrolled Students with General Awareness of Computers
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o
1

, I 16,67 I 66,67 I 16,67 I 0,00 I 0,00 I 0,00
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+ f 00000 ..0+

TOTAL o 16 30 23 9 8 4 90

6 17,78 33,33 25,56 10,00 8,89 4,44 100,00

Table iiO:

3 -2),3 I
Number and percent of institutions offering various numbers of different science

courses, by institutions with various percents of currently enrolled students

with general awareness of computers, as reported by 83 academic vice presidents

or deans and 178 heads of science departments in minority higher education

institutions.
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TAM OF 04478 BY OLDSKL3
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PERCENT I Percent of Currently Enrolled Students with Limited Personal Computer Use and Skill
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Table 191. Number and percent of institutions offering various numbers of different science

courses, by institutions with various percents of currently enrolled students

with limited personal computer use and skill, as reported by 83 academic vice

ptasidents or deans and 178 heads of science departments in minority higher

education institutions.
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DSC78 N DIFFERENT SCIENCE COURSES 78.79 OLOSKL4 PERC CURRENT STUD WHO CAN PROS!' 111
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gable 192. Nurber and percent of institutions offering various numbers of different science

courses, by institutions with various percents Of currently enrolled students with

ability to program a computer, as report by 83 academic vice presidents or deans

an6 178 he of science departments iiinority higher education' institutions.
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science courses (See Table 193; the associated contingency coefficient equals

0.48); 2) there is a slight tendency for the percentage of faculty with general

awareness of computers to be higher in institutions offering larger numbers of

different science courses (See Table 194; and note the contingency coefficient

of 0.34); 3) there is virtually no relationship between the percentage of

faculty with limited personal computer use and skill and the number of differ-

ent science courses offered by an institution (See Table 195; the contingency

coefficient equals 0.33); and 4) there is a very slight positive relationship

between the percentage of faculty with the ability to program a cow ,.er and

the number of different science courses offered (See Table 196; the contingency

coefficient equals 0.34).

Relationships between academic vice presidents/deans reports on their

institutions' total current en-rollments in science courses, and science depart -

a:2 headr!' reports on the computer training and skills of newly entering

ts:A.11, 1978), currently enrolled students, and their teaching faculties

az. ':lustrate6 in Tables 197 through 208. To summarize the results contained

in these tables, an institution's current enrollment in science courses appears

to be: 1) only slightly related to the percentage of newly entering students

with no computer training or skills (Table 197; the contingency coefficient

equals 0.44. but conditional distributions are bimodal, making interpretation

difficult; 2) moderately and positively related tothe percentage of newly

entering students with general awareness of computers (See Table 198 and note

the associated contingeucy coefficient of 0.50); 3) virtually unrelated to the

percentage of newly entering students with limited computer use and skill (See

Table 199 and note the contingency coefficient of 0.33); 4) only slightly

positively related to the percentage of newly entering students with the ability

to program a computer (See Table 200, and note tha large percentage of
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TABLE OF DSC711 BY FACSKL1

BSC70 N DIFFERENT SCIENCE COURSES 78.79 FACSKL1 PERCENT FACULTY NO COMPUTER SKILLS

FREQUENCY!

PERCENT

ROW PCT

COL PCT I ,I

005

6610

11.20

Percent of Faculty with No Computer Training or Skills

011%4205 121S4011 141%8601 161%01 113111010011 TOTAL
. ,

201

11

261

o

01 11

II 01
,, .. , .

91 1 1

I I 3,26 I

/ I 75,00 I

o f 5,36 I

I 121 11
I , 1 1,09 I

I ,, I 33,33 I

I , 1 1,79 I

. ,,

I 91 '31

I , I 3,26 I

I 0
I

42,86 I

, 1 5036 I

+ , ..0

31 31 11 01 o

11 II II II 0

01 II 1I 01 0

,I 0 ,11 0

. . , , . ,,, I

01 01 01 01 1I 4

0,00 I 0,00 I 0,00 I MO I 1/09 1 4,35

0100 I 0,00 I 0,00 I 0,00 I 25100

0,00 I 0,00 0,00 I 0,00 I 25,00,, 0. 00.190mme

01 1I 11 OI 01 3

0,00 I 1,09 I 109 I 0,00 I 0100 I 3,26

.0100 I 33,33 I 33,33 I 0,00 I 0,00

0100 I 9109 I 20,00 I 0,00 I 0,00

9 9 0 ,,,,, me
I

01 31 1I 0I 01 7 m

0,00 I 3,26 I 1,09 1 0,00 I 0,00 I 7061
0
1

0,00 C 42,86 I 14,29 I 0,00 1 0,00

0,00 I 27127 1 20,00 I 0,00 I 0,00

0 . ,

21.30 101 II 11 01 0I 21 1l 13
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Table 191 Number and percent of institutions offering various numbers of different science 7

courses, by institutions with various percents of faculty with iio computer training

or skills, as reported by 83 academic vice presidents or dears and 178 heads of

science departments in minority higher education institutions.
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Table 194. Number and percent of institutions offering various numbers of different science

courses, by institutions with various percents of faculty with general awareness

of computers, as reported by 83 academic vice presidents or deans and 178 heads

of science departments in minority higher education institutions.
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Tai. Number and percent of institutions offering various numbers of different science

courses, by institutions with various percents of faculty with limited personal

computer use and skill, as reported by 83 academic vice presi4nts or deans and

118 heads of science departments in minority higher education institutions.
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Table 196. Number and percent of
institutions offering

various numbers of different sciencecourses, by institutions
with vatous

percents of faculty
with ability to programa computer, as

reported by 83 acadmic vice presidents or deans and 178 heads ofscience departments
in minority

higher education
institutions.
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501.1000 I 8 1 1 I 1 1 3 1 1 I 1 1 5 1 12

V I I I 1.12 I 1612 I 3137 I 1612 I 1412 I 5,62 I 1380
0

o I 8,33 I 8,33 I 25,00 I 8,33 I 803 I 41,67

I 8653 I 6,67 1 37650 I 16,67 1 7169 I 14,29

>1000 I 17 1 10 1 10 1 3 1 4 1 7 1 20 1 54

I I I 11.24 I 11,24 I 3137 I 4649 I 7,87 I 22647 I 60,67

. I 18,52 I 18,52 I 5,56 I 7441 I 12,96 I 37,04

g 1 83,33 I 66,67 I 37,50 I 66,67 I 53685 I 57614

TOTAL 1 12 15 8 .6 13 35 89

. 13648 16685. 8,99 6474 14,61 39,33 100,00

Tati1119; Number and percent of institutions having lous total enrollients in science



TABLE OF SCIENAY NEWSKL2

10:48 8UND 5EPTENBE

SCIENR TOTAL SCIENCE CLASSES ENROLLMENT NEWSKL2 PERC NEW STUD GENL AWARE OF COMPUTERS

FREQUENCY!

PERCENT I
Percent of Newly Entering Students with General Awareness of Computers

ROW PCT

COL PCT I 1

+

4 1 20 1

4 1

4 1

I 1 1

.4

0'50 I 6 1

4 I

0 I

I 4 1

+

51'100 I e I

I I I

I o I

I 4 I

101.250

251.500

501.1000 1 8 I

I 1
I

4 I

)1000 I 17 1

I o I

1 I

o I

TOTAL o

o

ilc2"

011%0% 1217140% 141%40% 161%80% IG1%100111 TOTAL

9 1 13 1 3 1 4 1 3 1 6 1

4 4 I 0 1 .I 4

4 I .I e .1 o

or 1 o e . o

0 1 1 1 1 1 0 1 o I o I 2

0100 I 1,12 I 1012 I 0000 I 0,00 I 0,00 I 2,25

0000 I 50.00 I 50400 I 0100 I 0100 1 0000

0,00 3,031 11,11 0400 0100 1 0100

31 31 01 OI 0I 01 6

3637 I 3.37 I 0,00 I 0000 I 0,00 I 0100 I 6,74

50000 I 50000 I 0.00 I 0000 I 0100 I 0,00

17,65 I 9009 I 0000 I 0.00 I 0,00 I 0600

01 31 01 1I 0I 11 5

0.00 I. 3.37 I 0900 I 1.12 I 0,00 I 1.12 I 5062

0100. 1 60,00 I 0.00 20,00 o 20,00 I

000 i 949 I 0,00 I 11,11 I 0000 I 744

11 51 01 11 31 01 10

142 I 5,62 I 0100 I 1112 I 3,37 I 0100 1 11,24

10,00 I 50.00 I 0.00 I 10,00 I 30,00 I 0000

5.88 I 15015 0000 I 11,11 I 42,86 I 0400

3 1 3 1 2 1 3 1 0 I 1 1 12

3,37 I 3.37 I
2,25 I 3,37 I 0,00 1 1012 I 15148

25.00 I 25100 I 16,67 I 25,00 I 0,00 I 8o33

17065 I 9009 I 22022 I 33033 I 0,00 I 7114

10 1 18 1 6 1 4 1 4 1 12 1 54

11.24 I 20,22 I 6,74 I 4,49 I 4,49 I 13,48 I 60,67

18,52 I 33.33 I 11,11 I 7,411 7,41 I 22/22

58182 I 54155 I 66.67 I 44,44 I 57,14 I 85471

17 33 9 9 7 14 89

19,10 37,08 10,11 10,11 7,87 15,73 100,00

Table/It Number and percent of institutions having various total enrollments in science courses,

co
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10:48 SI

. SCIENR TOTAL SCIENCE CLASSES ENROLLMENT NEWSKL3 PERC NEW STUC I

Percent.of Newly Entering Students with
_EREQUENCYI Limited Personal Computer Use.md Skill
'PERCENT I

ROW PCT I

_____CQL_PCT I 0 .01111..20% 121X40% I TOTAL
+ + + + +

. 1 20 I 17 I 19 1 2 I o

I . 1 . 1 . i . 1 .

I . I . 1 1 I

1 . I . 1 1 . 1

+ + + +--- - - - - -+
0 -50 I 6 1 1 I 0 1 1 I 2

I I 1.12 I 0.00 I 2.12 I 2.25
I ! 50.00 I 0.00 I 50.00 I

I I 2.78 I 0.00 I 11.11 I

+ + . - + + +

51 -100 1 8 I 5 1 1 I 0 1 6

I . I 5.62 I 1.12 I 0.00 I 6.74
I . I 83.33 I 16.67 I 0.00 I

1 I 13.89 I 2.27 1 0.00 I

+ + + + +

101250 I 13 I 2 1 3 I 0 I 5

I 6 I 2,25 I 3.37 1 0.00 I 9.62

I . I 40.00 I 60.00 I 0.00 1

1 o I 5056 I 6.82 I 000 I

+ + + + +

251 -500 1 4 I 3 I 6 1 1 I 10

1 I 3*37 1 6.74 I 112 I 11.24
I I 30.00 I 60.00 1 10.00 I

I . I 8.33 I 13.64 I 11.11 I

+--- -- - - -+ + + ,.1.

501 -1000 I 8 I 4 1 6 1 2 I 12

I t I 4.49 I 6.74 I 2,25 I 13.48
I , I 33.53 I 50.00 I 16.67 I

1 t 11.11 1 13.64 I 22.22 I

+ + + + +

)1000 I 17 I 21 1 28 1 5 I 54

1 . I 23,60 I 31.46 I 5.62 1 60.67''

I I 38.89 I 51.85 I 9.26 I

I 4 I 58.33 1 63.64 I 55.56 I

+ 4 + + +

TOTAL . 36 44 9 89

. 40.45 49.44 10.11 100.00

Table 199. Number and percent of institutions having varioustotal
enrollments in science courses, by institutions with various
percents of newly entering students with limited personal
computer use and skill, as reported by 83 academic vice
presidents or deans and 178 heads of science departments
in minority higher education institutions.
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TABLE OF SCIENR BY NEWSKL4

10:4E

SCIENR TOTAL SCIENCE CLASSES ENROLLMENT NEWSKL4 PERC NEW STUD WHO CIO

FREQUENCY!
- PERCENT-I.- Percent of Newly Entering Students with Ability to Program a Computer

ROW PCT
COL PCT

I

I

+

I

I

1

I

+
1

I

I

I

+

I

I

I

I

+

I

I

I

I

+

1

I

I

I
+

I

I

I

I

+
I

I

I

I

+

.1
+

20 I

I

. I

. I

+
6 1

I

I

0 I

+

8 1

. I

I

I

+

la 1

I

I

I

+
4 1

I

I

I

+

8 I

I

I

I

+

17 I

I

I

I

+

26
*

..

.

1

1.12
50.00
2.08

5

5.62
83.33
10.42

2
2.25

40.00
4.17

5

5.62
50.00
10.42

6
6.74

50.00
12.50

29
32.58
53.70
6042

48
53.93

011%20%
+

I 12
1

I .

I .

+

I 0

1 0.00
I 0.00
I 0.00
+

I 1

I 1.12
I 16.67
I 2.70
+

I 3

I 3037
I 60.00
I 8.11
+
1 4

I 4.49
I 40.00
I 10.81
+

I 6

I 6.74
I 50.00
I 16.22
+

I 23
I 25.84
I 42.59
I 62.16
+

37
41.57

121 % -40% 141X6071
+ +

I 0 I 0

I . I .

I . I .

I 1 .

4. +

I 1 1 0

I 1.12 I 0.00
I 50.00 I 0.00
I 50.00 I 0.00
+ +

I 0 I 0

I 0.00 I 0.00
I 0.00 I 0.00
I 0.00 I 0.00
+ +-
I 0 I 0

I 0.00 I 0.00
I 0.00 I 0.00
i 0.00 I 0.00
+ +
1 0 I 1

I j 0.00 I 1.12
I 0.00 I 10.00
I 0,00 I 100.00
+ +

I 0 I 0

I 0.00 I 0.00
I 0.00 I 0.00
I 0.00 I 0.00
+ +

1 1 I 0

I 1.12 I 0.00
I . 1.85 I 0.00
I 50.00 I 0.00
+ .4.

2 1

2.25 1.12

181%100%!
+ +

I 0 I

I 1

I . I

I I

+ +

I 0 I

I 0.00 I

I 0.00 I

I 0.00'1
+ +

I 0 I

I 0.00 I

I 0.00 I

I 0.00 I

+ +

I 0 I

I 0.00 I

I 0000 I

I 0.00 I

+ +
I 0 I

I 0.00 I

I 0.00 I

I 0.00 I

+ +

I 0 I

I 0.00 I

I 0.00 I

I 0000 I
4. ...4.
I 1 I

I 1.12 I

I 1.85 I

I 100.00 I

+ +

1

1.12

TOTAL

2

2.25

6
6.74

5

5.62

10
11.24

12
13.48

54
60.67

89
100.00

_____._.0...50
co
0
0
$.4

o

51100

101250

251.500

501-1000

>1000

TOTAL

u

-a
ci

4J
0
a

0

u
0
0
$.4_34
=u

0
E.4

Table 200. Number and percent of institutions having various total enrollments in science
courses, by institutions with various percents of newly entering students with
ability to program a computer, as reported by 83 academic vice presidents or
deans and 178 heads of science departments in minority higher education
institutions.
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institutions in which fewer than 21 percent of newly entering students have

the ability to program a computer, regardless of total enrollment category);

5) slightly negatively related to the percentage of currently enrolled students

with no computer training or skills (See Table 201 and note the associated

contingency coefficient of 0.50); 6) moderately positively related to the

percentage of currently enrolled students with a general awareness of computers

(See Table 202; the associated contingency coefficient is 0.45); 7) moderately

positively related to the percentage of currently enrolled students with limited

personal computer use and skill (Table 203; the contingency coefficient equals

0.42); 8) only slightly positively related to the percentage of currently

enrolled students with the ability to program a computer (See Table 204; the

associated contingency coefficient equals 0.41); 9) somewhat negatively related

to the percentage of teaching faculty in science with no computer training or

skills (See Table 205 and note the associated contingency coefficient of 0.46);

10) virtually unrelated to the percentage of teaching faculty in science with

general awareness of computers (See Table 206); 11) virtually unrelated to the

percentage of teaching faculty in science with limited personal computer use

and skill (See Table 207 and note the associated contingency coefficient of

0.40); and 12) virtually unrelated to the percentage of teaching faculty in

science with the ability to program a computer (See Table 208; the associated

contingency coefficient is 0;44). Since almost twothirds of the responding

institutions had total current enrollments in science courses exceeding 1000,

the strengths of the relationships reported in Tables 197 through 208 are

attenuated by the marginal distribution of total current science enrollment.

Tables 209 through 220 illustrate relationships between academic vice

presidents/deans reports on the number of enrolled science majors in their

institutions and science department heads' reports the computer training

39j



FREQUENCY1

II1PERCENT I

ROW PCT I

COL PCT I

Percent of Currentl Enrolled St is with No Co uter Trainin or Skills

1 011%40%
4 4

1
6 1 20 1 10

1 1

I 1

0

1211140% 141%40% 16111°80% 181%400%I TOTAL

4 I

I

. I

I

1 I

1,10 I
50.00 I

5,88 I

0 I

0,00 I

0,00 I

0,00 I

0 I

0.00 I

0,00 I

0.00 I

2 1

2,20 I

20,00 I
11.76 I

4 1

4,40 1

33,33 I

23,53 I

U)

U)

14

t)

0

U

Ii

a

W

U

0

+wwwwww+
0.50 1 6 1

1 I

1 I
1 1

51.100 I 8 I

I I

I 1

I 1

101.250 1 13 1

1' I

I
I

1 1

251.500 I 4 1

1 I I

1 I

1 ,/
501.1000 I 8 I

I

I

I

>1000 I 15 I

I

I

I

TOTAL

0 1

0,00 1

0,00 I

0900 1

2 I

2,20
33.33 I

8,33 I

1 1

1.10 1

20600 I

4617 1

4

1 I

1.10 I

10.00 I

4917 I

4

2 I

2,20 I

16:67 I

8633 1

18 I

19,78 I

32.14 I

75,00 0

4

24

26637

+

0 1

0,00 1

0,00 I

0,00 I

1 1

1,10 I

16.67 I

5,26
I

1 1

1610 I

20600 I

5,26 I

41
4640 I

40,00 I

21.05 1

1 1

1610 I

8633 I

5626 I

12 1

13,19 1

21.43 I

63616 I

19

20,88

3 1

,I

.I

t 1

1,10 I

50.00 I

11411 I

0 I

ma
0,00

0,00

6 11

1 1

1610 I

20,00 I

11611 I

2 1

2,20 I

20,00 1

22.22 I

1 1

1,10 I

8633 I

11611 I

71I
I1

0 I 0 I

0,00 I 0,00 I

0,00 I 0,00
0,00 I 0,00 1

4. *** f14.0
1 I

1,10 I

16,67 I

11,11 I

2 k

2,20 I

40,00 1

22,22 I

2
2,20

21 6

2,20 I 6,59
33,33 I

15,38 I

0 1 5

0,00 I 5,49
0,00 I

0000 1

0 I 1 1 10
0,00 I 1,10 1 10,99
0,00 1 10.qp
0,00 I 7,69 I

0 1 4 I 12
0,00 I 4,40 I 13619
0,00 1 33.33 I
0,00 I 30617 1

4

10 1 4 1 61 61 56
10,99 1 4140 I 6.59 I 6,59 I 61,54
17686 I 7614 I 10,71 1 10,71 1
58,82 I 44,44 I 66667 I 46,15 I

17 9 9 13 91
18,68 9,89 9,89 1449 100,00

Table 201.,, Number and percent of institutions having various total enrollments in science courses,by institutions with various percents of currently
enrolled.students with no computertraining or skills, as reported by 83 academic vice presidents or deans and 178 headsof science departments in minority

higher education institutions.



Table 202 Number and percent of institutions having various total enrollments in science courses,

by institutions with various percents of currently enrolled students with general

awareness of computers, as reported by 83 academic vice presidents or deans and 178

393 heads of science departments in minority higher education institutions.

Table 202 Number and percent of institutions having various total enrollments in science courses,

by institutions with various percents of currently enrolled students with general

awareness of computers, as reported by 83 academic vice presidents or deans and 178

393 heads of science departments in minority higher education institutions.

0 1 01 2

I I I 1,10 1,10 1 0,00 I MO 1 0,00 I MO 2,20
0
0 I f 1 50.00 1 50,00 I 0,00 1 0,00 1 0,00 1 0,00
o I t I 625 I 343 I 0t00 I. 0,00 I 0,00 1 0,00

+ + + + 4 +

41 51.100 1 8 1 3 1 2 1 1 I 0 I 0 1 0 1 6

0 I I 3,30 I 2120 1 1,10 I 040 I 0100 I 0,00 I 6,59
al

u
li I 0 I 50,00 1 33,33 I 16,67 I 0.00 I 0,00 I 0,00
0 1 I 18,75 I 6,45 I 4,35 I 0.00 I 0.00 I 0,00

0 + + + + + +
.ri

101.25" 1 13 1 1I 21 1 1 0 1 1 1 01 5

0 I , I 1110 I 2,20 1 1,10 I 0,00 I 1.10 I 0,00 I 5,49

1
I o I 20,00 I 40,00 1 20,00 1 0100 1 20,00 I 0100

r4 1 , I 6,25 I 6,45 I 4.35 I 0,00 I 12,501 0,00
0
N + + + + + +
0

F11 251..500 1 4 1 0 1 , 4 1 2 1 3 1 1 1 0 1 10

0
,, I . I 000 I 4.40 I 2,20 I 3,30 I 1,10 1 0,00 I 10,99

0 I f 1 0,00 40.00 I 20,00 1 30,00 I 10,00 I 0,00

0
id 1 , I MO 12.90 I 8,70 1 33,33 I 12,50 I 0,00

O + + + + + .+.
r-1 5014000 I 8.1 3 1 2 1 6 1 0 1 0 1 1 I 12

0
1 0 1 3130 I 2.20 I 6,59 I 0000 I 0,00 I 1,10 I 13,19

H I f I 25,00 I 16.67 I 50100 I 0.00 I 0,00 I 8033

I I 18.75 I 6.45 I 26109 I 0.00 I 0.00 I 25,00
+ + + + + +

)1000 I 15 1 8 1 20 1 13 1 6 1 6 1 3 1 56

I , 1 8,79 I 21,98 I 14,29 I 649 I 6459 I 3,30 I 61,54

I I 14,29 I 35,71 1 23,21 I 10,71 I 10,71 I 5,36

I I 50,00 I 64,52 I 56,52 I 66,67 I 75100 I 75/00
+ + + + + +

TOTAL t 16 31 23 9 8 4 91

t 17,58 34,07 25,27 9,89 8,79 4,40 100,00
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FREQUENCY'

illrE,,,N, Percent of Currentl Enrolled Studen' ith Limited Personal Com uter Use and Skill 111

ROW PCT I

COL PCT I

0.50 I
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I

I
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I
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I
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1

I

251.500 I

1

I
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TOTAL
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1

1
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+' +

TOTAL

20 1 9 1 21 1 3 1 2 1 1 1 2

1 II 1 .1 1 1 Si ,1 I

o I o o 1 f 1 0

.1 o 1 o I I 0 1
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6 1 0 1 0 1 11 11 0 1 01 2

I MO I 0.00 I 1,10 I 110 0 I 0000 I 2,20
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oo
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o 1 11,76 I 5,88 1 0100 I 0,00 1 1 0,00
i-+

4

4 1 .
3 1 6I 1 1 0 1 0 1 01 10

I 3.30 I 6,59 I 1,10 I 0,00 I 1 I 0,00 I 10,99

I 30.00 1 60,00 I 10,00 1 0,00 I 1 0,00

I 17,65 I 11.76 1 7,14 I 0,00 1 1 000
+

8 1,

1

2 1

2,20 I

61
6.59 I

3 1

3.30 I

11
1,10 I

0 1

$ I

01
0,00 1

12

13,19

I 16,67 I 50,00 I 25,00 I 8.33 I I 0.00

I 11.76 I 11176 I 21.43 I 14,29 I I 0,00

+ + 4

15 1 7I 331 9 1 5 1 0 1 21 56

1 7.69 I 36,26 I 9489 I 5,49 I I MO I 61,54

I 12,50 I 58,93 I 16,07 I 8,93 I 1 3,571

1 41418 1 64471 I 64.29 1 71,43 1 1 100400

17 51 14 7 0 2 91

18,68 56,04 15,38 7,69 2,20 100,00

Table 203. Number and percent of institutions having various total enrollments in science courses,

by institutions with various percents of currently enrolled students with limited

personal computer use and skill, as reported by 83 academic vice presidents or deans

and 178 heads of science departments in minority higher education institutions.



FREKIENCY1

PERCENT
Percent of Currently Enrolled Students with Ability to Program a Computer

ROW PCT

COL PCT I .1 011%.20% 121%40% 141%60% 161%060% 161%100%1 TOTAL

+

.1 20 1 12 151 51 41 11 1 0
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0,00 100.00 I 0.00 I 0,00 I 0,00 I 0,00

0 I 0,00, 4,65 I MO I 0,00 I 0,00 I 0,00

0
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1%)
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. I 13464 I 9.30 I 9,09 I 14,29 I 25,00 1 MO
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Ii
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E-1

o 1
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0 I 23.21 I 46,43 I 10,71 I 8093 I 5,36 I 5,36
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4

TOTAL o 22 43 11 7 4 4 91

24,18 47125- 12,09 7,69 4,40 4,40 100,00

Table 204.

3

Number and percent of institutions having various total enrollments in science courses,

by institutions with various percents of currently enrolled students with ability to

program a computer, as reported by 83 academic vice presidents or deans and 178 heads

of science departments in minority higher education institutions. 30c)
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0,00 I

0.00 I
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0,00 I 20,00 1 25,00 I
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7,02 I 3651 I 3,51 I
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4

6 5 4 93

6,45 5,38 4,30 100,00

Table 205, Number and percent of institutions having various total enrollments in science courses,

by institutions with various percents
of faculty with no computer

training or skills,

as reported by 83 academic vice
presidents or deans and 178 heads of science depart-

ments in minority higher education institutions.
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PERCENT

ROW PCT

COL PCT I
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Percent of Faculty with General Awareness of Computers

011%40% 121%.40% 1430601 161%40% 181%400%1 TOTAL
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Table 206. Number and percent of institutions having various total enrollments in science

courses, by institutions with various percents of faculty with general awareness

of computers, as reported by 83 academic vice presidents or deans and 178 heads

u
of science departments in minority higher education institutions,
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11 4 1. 93
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Table 207, Number and percent of institutions having various total enrollments in science

courses, by institutions with various percents of faculty with limited personal

computer use and skill, as reported by 83 academic vice presidents or deans and

178 heads of science departments in minority higher education institutions.
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11 4 12 93

11,83 4,30 12,90 100,00

Table 208.
Number and percent of institutions having various total enrollments in science

courses, by institutions with various percents of faculty with ability to program

a computer, as reported by 83 academic vice presidents or deans and 178 heads of

science departments in minority higher education institutions.4.,15
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and skills of newly entering students, currently enrolled students, and teaching

faculty in their departments. Relationships betweei the number of enrolled

science majors and the reported computing skills and training of newly entering

students are shown in Tables 209 through 212. In summary, the number of

enrolled science majors is 1) moderately related in a negative direction to the

percent of newly entering students with no computer training or skills (Table

209; the contingency coefficient equals 0.47); 2) moderately related in a

positive direction to the percentage of newly enrolled students with general

awareness of computers (See Table 210; the contingency coefficient equals 0.51);

3) slightly positively related to the percentage of newly enrolled students

with limited personal computer use and skill (Table 211; the contingency

coefficient equals 0.36); and 4) slightly positively related to the percentage

of newly entering students with the ability to program a computer (See Table

212 and note its associated contingency coefficient of 0.36).

Tables 213 through 216 illustrate relationships between the number of

enrolled science majors and the computer training and skills of currently

enrolled students. These relationships can be summarized as: 1) the percen-

tage of students with no computer training or skills tends to be higher in

institutions with fewer enrolled science majors (See Table 213, and note the.

contingency coefficient of 0.52); 2) the percentage of currently enrolled

students with general awareness of computers tends.to be somewhat higher in

institutions with a larger number of enrolled science majors, but some insti-

tutions with relatively few science majors have large percentages of enrolled

students with general awareness of computers (See Table 214; the contingency

coefficient is 0.55); 3) there is a moderate tendency for institutions with

larger numbers of enrolled science majors to have higher percentages of

currently enrolled students with limited personal computer use and skill
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Table 209,,Number and percent of institutions having various total numbers of science majors,

by institutions with various percents of newly entering students with no computer

training or skills, as reported by 83 academic vice presidents or deans and 178

heads of science departments in minority higher education institutions.
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Table 210.

41J
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Number and percent of institutions having various total numbers of science majors,

by institutions with various percents of newly entering students with general

awareness of computers, as reported by 83 academic vice presidents or deans and

178 heads of science departments in minority higher education institutions.

TOTAL

Table 210.

41

Number and percent of institutions having various total numbers of science majors,

by institutions with various percents of newly entering students with general

awareness of computers, as reported by 83 academic vice presidents or deans and

178 heads of science departments in minority higher education institutions.

41J

4141

Number and percent of institutions having various total numbers of science majors,

by institutions with various percents of newly entering students with general

awareness of computers, as reported by 83 academic vice presidents or deans and

178 heads of science departments in minority higher education institutions.
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OF ENRMAJ BY NEWSKL3

SCIENCE MAJORS ENROLLEC NEWSKL3

of Newly Entering Students with

Personal Computer Use and Skill

__ENRMAJ
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-Table 211. Number and percent of institutions having various total

numbers of science majors, by institutions with various

percents of newly entering students with limited personal

___________oomputer use and skill, as reported by 83 academic vice

presidents or deans and 178 heads of science departments

in minority higher education institutions.
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Table.212.

413

Number and percent of institutions having various total numbers of science

majors, by institutions with various percents of newly entering students

with ability to program a computer, as reported by 83 academic vice presi-

dents or deans and 178 heads of science departments in minority higher

education institutions. V/X
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Table W....lumber
and.percent of institutions having various total numbers of science majors, by

institutions with various percents of currently enrolled students with no computer

training or skills, as reported by 83 academic vice presidents or deans and 178 heads

of science departments in minority higher education institutions,41i') 41u
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FREQUENCY!

ill PERCENT

ROW PCT

COL PCT

a)

0

0

Percent of Current', Enrolle udents with General Awareness of Com uters
11/
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+
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I . 1 1 1
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/ I 1 .I /

t

24 1 21 1I 11 01 31 01 7
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+
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+
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+

251.500 I 12 1 2 1 12 1 6 1 a 1 0 I 0. 23
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I 1 I 8,70 I 52,17 I 26,09 I 13404 I 0,00 I 0100

I 1 12,50 I 38471 I 26,09 I 33,33 I 0,00 I 0000

+

501.1000 I 2 1 1 I
3 1 3 1 o 1 2 1 2 I 11

>1000 I

TOTAL

t I 1010 I

1 1 9109 I

1 6,25 I

+

4 1 51

1 1 5.49 I

, 1 23.81 I

0 I 31.25 I

+

0 16

I 17,58

3,30 I 3,30 I 0600 I 2,20 I 2,20 I 12.09

27,27 I 27.27 I 0000 I 18,18 I 18,18

9668 I 13,04 I 0600 I 25100 I 50000

41 51 41 31 0I 21

4040 I 5,49 I 4140 I 3430 I 0.00 I 23008

19,05 I 23,81 I 19,05 I 14,29 I 0,00

12090 I 21074 I 44,44 I 37050 I 0000

31 23 9 8 4 91

34,07 25,27 9,89 8679 4,40 100,00

Table 214,,. Number and percent of institutions having various total numbers of science majors

by institutions with various percents of currently enrolled students with general

awareness of computers, as reported by 83 academic vice presidents or deans and

417 178 heads of science departments in minority higher education institutions.

O

418



-304-

(Table 215; the contingency coefficient equals 0.47); and 4) the percentage of

currently enrolled students with the ability to program a computer tends to be

somewhat higher in institutions with larger numbers of enrolled science majors

(See Table 216; the contingency coefficient equals 0.47).

Relationships between the number of enrolled science majors and the

computer training and skills of faculty in the sciences are illustrated in

Tables 217 through 220. To summarize, the number of enrolled science majors

in a minority higher education institution appears to be. 1) virtually unrelated

to the percentage of faculty with no computer training or skills (See Table 217;

the contingency coefficient equals 0.47; 2) inconsistently related to the

percentage of science faculty with general awareness of computers, with some

tendency to bimodality in the distributions across numbers of enrolled majors

(See Table 218 and note the contingency coefficient of 0.50); 3) moderately

positively related to the percent of science faculty with limited personal

computer use and skill (See Table 219; the contingency coefficient is 0.46);

and 4) somewhat positively related to the percentage of science faculty with

the -ability to program a computer (See Table 220; the contingency coefficient

equals 0.49).

C. Relationships Between Courses and Students in the Sciences, and

Science Faculty Use of Computers

The relationships examined in this section bear on the general question,

do science faculty tend to make greater use of academic computing when they

are affiliated with institutions that have larger programs in the sciences,

as reflected by more diverse course offerings and greater science enrollments?

Academic vice presidents/deans reports on the number of differenct science

courses offered in their institutions during the 1978-79 academic year, the

total current enrollments in science courses in their institutions, and the

419
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ROW PCT I
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+
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f 1
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$ 1

1 I

.1

4 1

21
I

I

I I

4 0 1 1 1 0 1 0 1

4,40 I 0100 1 1110 I I 0,00 I

57,14 I 0.00 I 14,29 1 o I 0,00

7,84 I 0,00 I 14,29 1 I 0,00 I

4 0 I 0 I CI 018
4,40 0,00 I 0,00 I I 0,00 I

50,00 0,00 I 0,00 I o I 0400 I

LP 0.00 I 0,00 I o I 0,00 I

+

12 1 1 21 0 I 1 I

13.19 1,10 I 2,20 1 I 1,10 I

57,14 4476 I 9152 1 I 1 4,76 I

23,53 7414 1 28,57 I I 1
50400 I

13 81 0 1 0 1 01

14,29 8,79 I 0,00 1 1 0,00 I

56,52 34678 I 0.00 I o I 0,00 I

25,49 57614 I 0,00 I 4 I 0,00 I

+ 4

5 2 1 2 1 0 I 1 I

5,49 2,20 I 2,20 1 I I 1,10 I

45645 18.18 I 18.18 I I 9,09 I

9.80 14,29 I 28,57 I I 50,00 I

+

13 3 1 2 1 0 1 0 1

14.29 3,30 1 2,20 I $ I 0.00 I

61,90 14,29 I 9,52 I f I 0,00 I

25649 21,43 I 28457 I
$ I 0,00 I

51 14 7 I 2

56,04 15,38 7,69 2,20

Table 215. Number and percent of institutions having various total numbers of science majors,

by institutions with various percents of currently enrolled students with limited

personal computer use and skill, as reported by 83 academic vice presidents or

deans and 178 heads of science departments in minority higher education institutions.
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FREQUENCY1

PERCENT

ROW PCT

COL PCT

0.50

Percent of Currently Enrolled Students with Ability to Program a Computer
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»a

1I 0I 11
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9,09 I 0,00

25,00 I 0,00

31 21

1,10 1 3,30 I 23,08

4.76 I 14,29

25,00 I 75,00

a eaOsposiwown+

43 11 7 4 4 91

47825 12009 7,69 4,40 4,40 100,00

Table 216, Number and percent of institutions having various total.numbers of science majors,

by institutions with various percents of currently enrolled students with ability

to program a computer, as reported by 83 academic vice presidents or deans and 178

heads of science departments in minority higher education institutions,
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TOTAL I 56 11 11 6 5 .4 93

, 60,22 11003 11,83 614E 5,38 4,30 100,00

3 '1 2 1 1 1 0

0

I

Table,217.,Number and percent of institutions having various total numbers of science majors,

by institutions with various percents of faculty with no computer training or

skills, as reported by 83 academic vice presidents or deans and 178 heads of

science departments in minority higher education institutions.
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Table218!Number and percent of institutions having various total numbers of science majors,

by institutions with various percents of faculty with general awareness of computers,

as reported by 83 academic vice presidents or deans and 178 heads of science

42G
departments in minority higher education institutions.
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Table 219._,Number and percent of institutions having various total numbers of science majors, by

institutions with various percents of faculty with limited personal computer use and

skill, as reported by 83 academic vice presidents or deans and 178 heads of science

departments in minority higher education institutions.
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Table 220, Number and percent of institutions having various total numbers of science majors,

by institutions with various percents of faculty with ability to program a computer,

as reported by 83 academic vice presidents or deans and 178 heads of science

departments in minority higher education institutions.
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number of enrolled science majors in their institutions are related to reports

by heads of science departments on the percentages of their teaching faculty

who use computers for each of four academic purposes. These relationships are

shown in Tables 221 through 232.

Tables 221 through 224 illustrate relationships between the number of

diffeAfldt science courses offered by a minority institution during the 1978-79

academic year, and science faculty use of academic computing. It appears that

the number of different science courses an institution offered, 1) has virtually

no relationship to the percentage of science faculty who use computers for

administrative purposes in conjunction with their classes (See Table 2.24); 2) is

somewhat positively related to the percentage of science faculty who use comr

puters for facilitating instruction in their classes (See Table 221; the

contingency coefficient equals 0.55); 3) is slightly positively related to the

perdentage of science faculty who use computers as a tool in their research

(See Table 222; the contingency coefficient equals 0.51); and 4) is somewhat

positively related to the percentage of faculty who use computers for games

or experimentation (See Table 223; the contingency coefficient equals 0.64).

Total current enrollment in science courses is related to reported science

faculty use of computers for various academic purposes in Tables 224 through

228. When total science enrollments are higher, it appears that 1) there is

no apparent tendency for the percentage of science laculty who use computers

for administrative purposes in their classes to be greater (Table 225; the

contingency coefficient equals 0.49); 2) there is a very slight tendency for

the percentage of science faculty who use computers for facilitating instruc-

tion in their classes to be smaller (See Table 226), and collapse categories

of enrollments of 500 or less.); 3) there is a slight tendency for the per-

centage of faculty who use computers as a tool in their own research to be
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I 1 35.09 1 33.33 I 14.04 1 8,77 1 5.26 1 3.51 I
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+ + + + + + + +

TOTAL 32 24 9 6 4 5 80

40,00 .30.00 11,25 7,50 5.00 6,25 100.00

cable 221.- Number and percent of institutions offering various members of different science

courses, by percent of faculty having access to computers for administrative

purposes, as reported by 83 academic vice presidents or deans in minority higher

education institutions.
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24 33 13 7

28,92 39,76 15.66 8,43 1,20 6,02 100,00

+44
1 5 83

Table222 Number and percent of institutions offering various members of different science

courses, by percent of faculty having access to computers for instructional

purposes, as reported by 83 academic vice presidents or deans in minority higher

education institutions.
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I 4,88 I 7,32 I 2,44 I

1 30,77 I 46,15 I 15,38 1
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01 0
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0,00 1 0,00
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+.

3
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2
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1 13
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7,69 I

100,00 I

'7 1 0 1 0 1 58

I 10,98 I 91,11 I
19,51 I 844 1 0,00 I 0,00 I 70,73

1 15,52 I 44,83 1 27,59 1 12,07 I 0,00 1 0,00 1

I 50,00 1 70,27 I 88,89 1 /00,00 I 0,00 I 0,00 I

osiso of 000

18 37 18 7 1 1 82

21.95 45,12 21,95 8,54 '1,22 1,22 100,00

Table 223. Number and percent of institutions offering various members of different science

courses, by percent of faculty having access to computers for research purposes,

as reported by 83 academic vice
presidents or deans in minority higher education

institutions.
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11 0I 44
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5 2 1 1 66

7,58 3,03 1,52 1,52 100,00

Table224 . Number and percent of institutions offering various membeis of different science

courses, by percent of faculty having access to computers for games-experiment

purposes, as reported by 83 academic vice presidents or deans in minority higher

education institutions.
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Table 225. Number of percent of institutions having various total enrollments in science

courses, by percent of faculty having access to computers for administrative

purposes, as reported by 83 vice-presidents or deans in minority higher

41

education institutions.
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Table 24.. Number of percent of institutions having various total enrollments in science

courses, by percent of faculty having access to computers for instructional

purposes, as reported by 83 vice-presidents or deans in minority higher

education institutions.
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larger (See Table 227 and collapse categories of enrollments of 500 or less.);

and 4) there is no consistent relationship with the percentage of science

faculty who use computers for experimentation or games despite the contingency

coefficient of 0.69-associated with Table 228. The coefficient appears to be

an artifact of a few institutions with low science enrollments and large per-

centages of faculty who use computers for experimentation or games.

Tables 229 through 232 display relationships between the number of enrolled

science majors in minority institutions and percentages of science faculty who

use computers for various academic purposes. It appears that, in institutions

with larger numbers of enrolled science majors, 1) there is,a slight tendency

for higher percentages of science faculty to use computers for facilitating

administration of their classes (However, note the few institutions with small

numbers of majors and high percentages of faculty reported to use computers

for this purpose. See Table 229; 2) there is no consistent relationship with

the percentage of faculty who use computers for facilitating instruction in

classes (See Table 230; note the contingency coefficient of 0.53 and the slight

tendency for a higher percentage of science faculty to use computers for this

purpose in institutions with mid-range numbers of science majors.); 3) there

is a moderate tendency for a higher percentage of science faculty to use

computers as a tool in their research (See Table 231; the contingency coeffi-

cient equals 0.52); and 4) there is no apparent tendency for a greater

percentage of science faculty to use computers for games or experimentation

(See Table 232; the contingency coefficient equals 0.56).

D. Relationships Between Courses and Students in the Sciences, and

Efforts to Improve Academic Computing Capabilities

The six tables discussed in this section illustrate relationships between

the size of academic programs in the sciences at minority institutions and two
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Table 221 Number of percent of institutions having various total enrollments in :science

courses, by percent of faculty having access to computers for research

purposes, as reported by 83 vice-presidents or deans in minority higher

education institutions.
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PERCENT I Percent of Faculty Having Access to Computers' for Games-Experiment Purposes
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Table 228. Number of percent of institutions having various total enrollments in science

418
courses, by percent of faculty having access to computers for games-experiment

purposes, as reported by 83 vice-presidents or deans in minority higher

education institutions.
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I I I 8,64 I 6,17 I 1,23 I 0,00 I 0,00 I 2,47 I 18152

I I 46,67 I 33,33 I 6,67 I 0,00 I 0,00 I 13,33

I , I 21,88 I 20,00 I 11,11 I 0,00 I 0,00 I 40,00

+ +

251.500 I 14 1 10 1
5 1 1 I 4 1 1 1 o 1 21

I , I 12,35 I 6,17 I 1,23 I 4,94 I 1,23 I 0,00 I 25,93

I , I 47,62 I. 23,81 I 4,76 I 19105 I 4,76 I 0,00

I , I 31125 I '20,00 I 11,11 I 66,67 I 25,00 I 0,00

+ +
qi

501.1000 1 2 r ! 1 2 I 2! 1 1 1 1 0 11

I I I 6017 I 2,47 1 2,47 I 1123 1,23 I 0,00 I 13.58

I 4 1 45445 I 18,18 1 18,18 I 9109 I 9,09 I 0,00

1 . 1 15,63 I 6,00 1 22,22 I 16,67 I 25,00 I 0,00

+ +

)1000 1 5 1 5 1 3 1 4 1 1 1 1 1 0 1 20

I , I 6,11 I 11,11 I 4,94 I 1,23 I 1123 I MO I 24,69

I , I 25,00 I 45,00 I 20.00 1 5,00 I 5,00 I 0100

I 4 1 15,631 36,00 I 44.44 I 16167 I 25,00 I 0,00

+ +

TOTAL 0 32 25 9 6 4 5 81

39,51 30,86 11,11 '7,41 4,94 6,17 100,00

Table 229.

450

Number and percent of institutions with various numbers of science majors, by

percent of faculty having access to computers for administrative purposes, as

reported by 83 academic vice presidents or deans in minority higher education

institutions.
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FREQUENCY!

PERCENT

ROW PCT

COL PCT

Percent of Faculty Having Access to Computers for Instructional Purposes

011%020% 121%040% 141%.6e% 161%80% 181%0100%1 TOTAL
..i

H
H
0

0

I

ar

U

0
al

U
cr)

4-i

0

ar

z

0.50

51.100

101.250

251.500 I

501.1000 I

I

)1000 I

I

TOTAL

23 1

o 1

I

, I

251

I

1

I

9 1

I

I

I 1

+

6 1

0 I

I

I I

14 1

I

1

I

+

2 I

I

,

I

5 1

, I

1 I

I

,

2

2,38

33,33

8,33

3

3,57

37.50

12,50

5

5695

27,78

20,83

8

9,52

38,10

33,33

1

1,19

9,09

4117

5

5,95

25,00

20,83

24

28,57

I 12 1

I 1

I I 1

I ,I

21
2,38 I

33,33 I

5,88 I

4 1

4,76 I

50,00 I

11,76 I

8 1

9,52 I

44,44 I

23,53 I

5 1

5,95 I

23,81 I

14,71 I

7 1

8,33 I

63,64 I

20,59 I

a 1

1052 I

40,00 I

23,53 I

34

40,48

4

,

,

I

0

0,00

0,00

0,00

0

0,00

0,00

0,00

3

3157

16,67

23,08

2

2,38

9,52

15,38

2 I

2,38 I

18,18 I

15,38 I

6 1

7,14 I

30,00 I

46,15 I

13

15,48

6 1 1

I 0

I I I

,I ,

01 1

0,00 I 1,19

0,00 I 16,67

0,00 1 100,00

'1 I 0

1119 I 0,00

12,50 I 0,00

14,29 I 0,00

1 I 0

1,19 I 0,00

5,56 1 0,00

14129 I 0,00

3 1 0

3,57 I 0,00

14,29 I 0,00

42,86 I 0,00

.

1 1 0 1

1119 I 0,00 I

9,09 I 0,00 I

14,29 I 0,00 I

1

1,19 I 0,00 I

5,00 I 0,00 I

14,29 I 0,00 I

7 1

8,33 1,19

3 I

.

I

,I

11
1,19 I

16,67

20,00

0 1

0,00 I

0,00

0,00

1 1

1,19 I

5,56

20,00

3 1

3,57 I

44,29

60,00

0 1

0,00 I

0,00

0,00

0,00 1

0,00

0,00

5

5,95

1

6

7,14

8

9,52

18

21,43

21

25,00

11

13,10

20

23,81

84

100,00

471

N
N

Table 230. Number and percent of institutions with various numbers of science majors, by

percent of faculty having access to computers for instructional purposes, as

reported by 83 academic vice presidents or deans in minority higher education

institutions.
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"PERCENT"PERCENT Percent of Faculty Having AcceWto Computers for Research Purposes

ROW PCT

COL PCT I .1 011%01 I21%40% 141%6011 I61%80% 181%100%1 TOTAL

25 I 121

I o I o

0 I

1 1

0.50 I

I

51.100 1

I

I

101.250 1

251.500 I

I

501.10001

I

I

)1000 1

I

TOTAL , 18

21,69

251 31
I 3,61 I

1 50000 I

, I 16.67 I

9 1 11

I 1,20 I

,
I 12.50 I

, I 5,56 I

10 1 5 1

I I 6,02 I

1 35,71 I

0 1 17178 I

13 1 5 1

1 6,02 I

I 22,73 I

I 27,78 I

2 r 21

I 2,41 I

I 18,18 I

, I 11,11 I

3 1 21
I 2,41 I

I ,;:9,09'I

I I 11,11 I

131 4 31 01 1

21 0 01 1 01
2,41 I 0100 I MO 1 1120 0100 I

33.33 I 0,00 I 0,00 I 16,67 MO
5,26 I 0,00 I 0000 1 100,00 0,00

61 0I 1I 0 01

7,23 I 0,00 I 1.20 I 0,00 0,00 I

75,00 I MO I 12,50 I 0,00 0,00

15,79 I 0,00 I 14,29 I MO 0,00

5
1 3 1 1 t 0 1 0 I

6,02 I 3061 I 1,20 1 0000 I 0,00 I

35,71 I 21,43 I 7414 I 0,00 I 0,00

13016 I 16.67 I 14,29 I 0,00 I 0,00

9 5 2 1 0 1 1 1

10,84 I 6,02 I 2,41 I 0,00 I 1,20 I

40091 I 22,73 I 9,09 I 0,00 I 4,55

23,68 I 27,78 I 28457 I 0,00 1 100,00

61 3I 01 0I 01

7023 I 3,61 I 0,00 I 0,00 I 0,001

54,55 I 27,27 I 0,00 I 0,00 I 0,00

15,79 I 16067 I 0,00 I 0,00 I 0,00

101 71 31 0I 0I

12,05 I 8,43 I 3,61 I MO I 0,00 I

45045 I 31,82 I 13,64 I 0.00 I 0,00

26,32 I 38,89 I 42,86 I 0,00 I 0,00

38 18 7 1 1.

45178 21469 8,43 1,20 1,20

Table 231. Number and percent *r la,iotions with various numbers of science majors, by

percent of faculty having access to computers for research purposes, as

reported by 83 academic vice presidents or deans in minority, higher education

institutions.
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7123

8

9,64

I4

16,87

22

26,51

11

13,25

22

26,51

83

100,00
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FREOUENCY1

PERCENT Percent of _PutersforGames-ExPerhertPurPoses

ROW PCT

T_
COL PCT 01 0111.201 12111.40% 141%0% 1611.80% 181%40100%1 TOTAL

H

0

0

a))

1.11.1

11

45d

Table 232, Number and percent of institutions with various numbers of science majors, by

percent of faculty having access to computers for games-experiment purposes,

as reported by 83 academic vice presidents or deans in minority higher

education institutions.

457
Table 232, Number and percent of institutions with various numbers of science majors, by

percent of faculty having access to computers for games-experiment purposes,

as reported by 83 academic vice presidents or deans in minority higher

education institutions.

457
Table 232, Number and percent of institutions with various numbers of science majors, by

percent of faculty having access to computers for games-experiment purposes,

as reported by 83 academic vice presidents or deans in minority higher

education institutions.

900 I 17,91

I , I 33,33 I 66,67 I 0,00 I 0,00 I 0,00 I 0,00

I s I 13,79 I 27,59
1 MO 1 0,001 MO 1 0,00

+ P N 00
LA)

251.500 I 17 1 8 1 6 1 3 1 1 I 0 I o 1 18

1 I 11,94 I 8,96 I 4,48 I 1,49 I 0,00 I 0,00 I 26,87 I

I , I 44,44 I 33,33 I 16,67 I 5,56 I 0,00 I 0,00

I , I 27,59 I 20,69 I 60,00 I 50,00 I 0,00 I 0,00

+

50161000 1 3 F 3 1 6 1 1 1 " 0 1 a 1 o 1 10

0 I 4,48 I 8,96 I 1,49 I 0,00 I 0,00 I 0,00
I 14,93

0 I 30,00 I 60,00 I 10,00 I 0,00 I 0,00 I 0,00.

o I 10,34 I 20,69 I 20,00 I 0,00 I 0,00 I 0,00

+

)1000 11 1 a 1 5
1 a 1 1 1 a I o 1, 14

0 I 11,94 I 7046 I 0,00 I 1149 I 0,00 I 0,00 I 20090

, I 57114
I 35,71 I MO I 7014 I 0,00 I 0,00

0 I 27,59 I 17,24 I 0,00 I 50,00 I 0,00 I 0,00

0+

TOTAL 29 29 5 .2 1 1 67
o 43,28 43,28 7,46 2,99 1,49 1,49 100,00



-325-

indicators of institutional efforts to improve the status of academic computing.

The indicators of institutional efforts to improve their academic computing

status are based on the responses of academic vice presidents/deans to the

question "Have campus-wide study groups met to study the acquisition or

improvement of computer facilities and capabilities for instructional purposes?",

and science department heads' responses to the question "Have study groups from

your department met to plan for the acquisition or improvement of comp- ':er

facilities and capabilities?". These indicators are related to academic vice

presidents /deans' reports on the numbers of different science courses offered

by their institutions, total current enrollments in science classes,

of enrolled science majors.

From Table 233 we see that there is a definitely positive relationship

between the number of different science courses offered by an institution and

the probability that a campus-wide study group has met to study the improvement

of academic computing. The associated contingency coefficient is 0.49. There

appears to be virtually no relationship between the number of different science

courses an institution offers and the probability that departmental study

groups have met to plan for the improvement of computing capabilities (See

Table 234; the contingency coefficient equals 0.30). In institutions with

larger total enrollments in science courses, there is some tendency toward a

higher probability th. a campus-wide computing study group has met (Table 235))

but the function is.not monotonic. The associated contingency coefficient is

0.50. In institutions with total science enrollments of 250 or less, 41 percent

of heads of science departments report that departmental computing study groups

have met, whereas in institutions with total science enrollments of 251 or

more, the corresponding percentage is 66. Thus there is a modest relationship

between science enrollment and this indicator of institutional effort to

and numbers
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TABLE OF DSC78 BY CWSG

21:36 WED

OSC78 N DIFFERENT SCIENCE COURSES 78 -79 CWSG CAMPUSW

FREQUENCY!
PERCENT I

ROW PCT I

COL PCT I

1

1

05 1

6 -10 I

1

1120 1

1

2130
1

1

)30 I

1

1

TOTAL.

Campus-Wide Computer Groups Have Met

IYES
+

1NO
+

1

+
TOTAL

0 1 3 1 3 1 .

o 1 o 1 1 e

I 1 I

o 1 o 1 1

4. + -- +

0 1 2 1 7 1 9

. I 2.74 1 9,59 I 12.33

I 22.22 I 77.78 I

I 4.08 I 29.17 I

+ + +

0 I 3 I 8 I 11

o 1 4.11 I 10,96 I 15.07

. I 27.27 I 72.73 I

# I 6.12 1 33-.33 I

+ + . . +

1 I 6 1 3 1 9

o I 8,22 1 4.11 1 12.33

. I 66,67 I 33.33 I.

I 12.24 1 12.50 I

+ + +

0 I 11 I 2 1 13

I 15,07 1 2.74 1 17,81

. 1

1

84.62
22,45

I

i

15.30
8.33

I

1

+ + +

3 I 27 I 4 1 31

I 36.99 I 5.48 I 42.47

I 87.10 I 12.90 1

I 55.10 I 16.67 I

+ + +

49 24 73

67,12 32.88 100,00

Table 233. Number and percent of institutions offering

various numbers of different science courses,

by institutions reporting campus-wide groups

having met to study the acquisition or

improvement of computer facilities and capa-

bilities for instructional purposes, as

reported by 83 academic vice presidents or

deans in minority higher education institutions.
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FREQUENCY
PERCENT I
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TABLE OF DSC78 BY STUD

SCIENCE COURSES 7879 STUD

Department Computer Groups Have Met

21:39 WE

DEPT STUDY GROL

ROW PCT I

COL PCT I IYES INC IDO NCT IPRES FACT

,
I

+

I

+

I

+
I KNOW
+

I

+

EXCEL I TOTAL
+

I 1 I 36 I 19 I 2 I 1 I

I I I I I 1

I . 1 1 I I . 1

I 1 I 1 1 1

+ 4 + + + +

0 -5 I 6 1 4 I 3 I 0 I 0 I
7

I i 3.36 I 2.52 I 0.00 I I 5,88

I I 57.14 I 42.86 I 0.00 I I

I I 5.63 I 7,50 I 0.00 I . I

+ + + + + +

6..10 I 4 I 6 I 5 I 0 I 0 I 11

I I 5,04 I 4.20 I 0,00 I I 9.24

I I 54.55 I 45045 I 0.00 I I

I . I 8645 I 12.50 I 0,00 I I

+ 4 + 4. 4 +

1120 1 2 I 4 I 8 1 2 1 0 1 14

1 1 3.36 I 6.72 1 1.68 1 . 1 11,76

1 1 28.57 I 57.14 i 14.29 1 1

I . 1 5.63 1 20000 1 25.00 1 . 1

..... .-..+. .., . 4 + + + +

21 -30 I
S

I 11 I 7 I 0 I 0 I 18

I I 9,24 I 5.88 I 0000 I I 15,13

I I 61.11 I 38089 I 0,00 I I

I I 15.49 I 17.50 I 0.00 I a I

+--- - - - - -+ + 4 + +

>30 I 8 I 46 I 17 I 6 I 0 I 69

I I 38.66 I 14,29 I 5.04 I I 57098

I I 66,67 I 24,64 I 8.70 I I

I . I 64679 I 42,50 I 75.00 I I

+ 4 + 4 4 4

TOTAL 71 40 119

59,66 33.61 6.72 100,00

Table 234. Number and percent of institutions offering various numbers of

different science courses, by institutions reporting departmental

groups having met to plan for the acquisition or improvement of

computer facilities and capabilities for instructional purposes,

as reported by 178 heads of science departments in minority

higher education institutions.
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TABLE OF SCIENR BY CWSG

21:36 WEE

SC/ENR TOTAL SCIENCE CLASSES EN$.0LLMENT CWSG CAMPUSW]

FREQUENCY! CampusWide Computer Groups Have Met

'PERCENT I

ROW PCT 1

COL PCT 1 . IYES INO TAL

+ + + .

. 1 0 I 3 1 2

I t 1 . 1 . 1 .

1 I
1 . 1

1 : I 1

..... ....4..., ; . . .1. +

050 1 : 0 I 7 I 7

1 I 0,00 I 9,46 I 9,46

I I 0000 1 100,00 I

I 1 0.00 I 28,00 I

..........6. + + +

510100 1 0 I 5 I 4 I 9

1
I 6,76 I 5.41 1 12.16

1 o I 55,56 1 44.44 I

1 o I 10,20 I 16.00 I

........4...... + + .

101.250 I 0 1 6 I 5 1 12

I , I 8,11 I 8.11 I 16,22

I , I 50,00 I 50.00 I

I I 12.24 1 24,00 I

+ + + +

251500 1 0 1 8 I 1 I 9

1 . I 10,81 1 1.35 I 12,16

I 1 88,89 I 11.11 I

1 I 16,33 1 4.00 I

4 + + +

501.'1000 I 0 I 8 I 5 1 13

I I 1001 I 6,76 I 17,57

I I 61,54 I 38.46 1

1 I 16,33 1 20.00 I

4 4 + +

)1C00 1 4 I 22 I 2 I 24

I 1 29,73 1 2.70 1 32,43

I I 91,67 1 8.33 1

1 I 44,90 I 8.00 I

..., ..... . + + 4

TCT,L 49 25 74

66,22 33,78 100900

Table 235. Number and percent of institutions having various total

enrollments in science courses, by institutions report-

ing campus -wide groups having met to study the acquisition

or improvement of computer facilities and capabilities for

instructional purposes, as reported by 83 academic vice

presidents or deans in minority higher education institutions.
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improve computing capability (See Table 236; the contingency coefficient equals

0.35). The larger the number of enrolled science majors, the higher the

probability that an academic vice president/dean will report that campus-wide

computing study

slowly once the

Table 237. The

groups have met. However, the probability increases very

number of enrolled majors in science exceeds 50, as shown in

associated contingency coefficient is 0.40. From Table 238,

we see that thena is a generally similar relationship between the number of

enrolled science majors and the proportion of science department heads who

report that departmental computer study groups have met. But h.re the rela-

tionship is only slightly positive, with an associated contingency coefficient

of 0.32.

E. Relationships Between the Size of Science Faculties and Access to

Academic Computing

The tables examined in this section illustrate relationships between the

size of institutions' faculties in the science and those indicAtors of access

to academic computing discussed in Section A, above. Here again, the data

available do not support a argument in either direction. It may well

be that larger science faculties are effective in bringing pressure on their

institutions to improve access to computers for academic purposes. Conversely,

those institutions providing greater access to academic computing might attract

larger numbers of science faculty members, and perhaps higher quality faculty

members in science, thus causing science programs to flourish. All we can tell

from the available data is vhether the variables are related, thus suggesting

the possibility of a causal relationship in either direction.

From Tables 239 and 240 we see that all academic vice presidents/deans

in institutions with more than ten science faculty members (either total or

full-time equivalent) report that their institutions have access to a computer.
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TABLE OF SCIENR BY STUC

10:48

SCIENR TOTAL SCIENCE CLASSES ENROLLMENT STUD DEPT STUDY GROUP

FREQUENCY!
III

PERCENT I

Departmental Computer Groups Have Met .

ROW PCT I

COL PCT I IYES INO IDO NCT IPRES FACT

I I I I KNOW I EXCEL I TOTAL

+ + + + + +

I 1 I 35 I 19 1 2 I 1 I 4,

I I I . I . I I

I I I . I . I e I

I I I . I I
I

+ + + + + +

0E0 I 2 1 1 I 5 I 0 I 0 I 6

I . I 0.83 I 4.17 I 0.00 I I 5.00

I I 16.67 I 83.33 I 0.00 I I

I I 1.39 I 12.50 I 0.00 I I

+ + + + + +

51 -100 I 4 1 5 I 4 1 1 I 0 I 10

I I 4.17 I 3.33 I 0.83 I I 8.33

I I 50.00 I 40.00 I 10.00 I I

I I 6.94 I 10.00 I 12.50 I I

+ + + + + +

10125n I
5 / 6 I 6 I 1 I 0 I 13

I 4, I 5.00 I 5.00 I 0.83 I I 10.83

I . I 46.15 I 46.15 I 7.69 I I

I 4, I 8.33 I 15.00 I 12.50 I . I

+ + + + + +
410

251-500 I 3 I 10 I 1 I 0 I 0 I 11

I . I 833 I 0.83 I 0.00 I I 9.17

I I 90.91 I 9,09 I 0.00 I I

I I 13.89 I 2.50 I 0.00 I I

+ + + + + +

501-1000 I 4 I 13 I 2 I 1 I 0 I 16

I I 10.83 I 1.67 I 0.83 I
I 13.33

2 I 81.25 I 12,50 I 6.25 I I

I I 18.06 I 5,00 I 12.50 I . I

+ + + + + +

>1000 I 7 I 37 I 22 I 5 I 0 I 64

I . I 30.83 I 18.33 I 4.17 I I 53.33

I I 57.81 I 34.38 I 7.81 I . I

I . I 51.39 I 55.00 I .62.50 I , I

+ +------- +--- - - - - -+ + +

TOTAL . 72 40 8 120

60.00 33.33 100,006.67 ,

Table 236. Number and percent of institutions having various total enrollments

in science courses, s.)57 institutions reporting departmental groups

having met to plan for the acquisition or improvement of computer

facilities or capabilities for instructional purposes, as reported

by 178 heads of science depart ants in minority higher education

institutions.
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TABLE OF ENRMAJ BY CWSG

21:36 WE

ENRMA4 WhiBER SCIENCE MAJORS ENROLLED CWSG CAMPUSWIC

FRECUENCYI
'PERCENT I

Campus-Wide Computer Groups Have

ROW PCT I

COL PCT I o IYES INO / TOTAL
+ + + +

. 1 0 1 2 I 3 I e

I 1 . 1 1

1 1 e 1 . 1

1 . a . I e 1

+ + + +

0.50 1 0 I 10 I 1! I 25

I I 13.51 I 20,27 I 33,78
1 I 40:00 I 60,00 I

1 1 20.00 1 62.50 I

4 + + +

51100 I 0 I 7 1 2 I 9

1 1 9.46 I 2.70 I 12.16
6 I 77.78 1 22.22 I

1 I 14.00 1 8.33 1

+ . ' - - . - + + +

101.250 I 0 I 1 3 I 12

I I 12.16 1 4,05 I 16.22
I 1 75000 I 25.00 I

I I 18.00 I 12.50 I

4. .. ... .0 + +

251 -500 I 1 1 14 : 3 1 17
I I 18.92 I 1405 I 22,97
1 I 82.35 I 17.65 I

1 I 28,00 I 12.50 I

+ + + +

501...1000 1 2 I 4 I 0 1 4

I I 5.41 I 0.00 I 5.41
1 1 100,00 1 0.00 I

I . I 8,00 I 0,00 I

..... . .0 4 + +

::1000 1 1 I 6 I 1 I 7

! I 8,11 I 1.35 1 9.46
1 1 85,71 1 14.29 1

1 : I 12.00 I 4.17 I

....., ...4. + +

TOTALr, 50 24 74

67.57 32.43 100.00

Table 237. Number and percent of institutions,with various numbers
of science majors, by institutions reporting campus-wide
groups having met to plan for the acquisition or improve-
ment of computer facilJUes or capabilities for
instructional purposes, as reported by 178 heads of
science departments in minority higher education institutions.
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iARMAj NUMBER SCIENCE

TREGUENCYI
PERCENT I
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TABLE OF ENRFAJ BY STUC

MAJORS ENROLLED STUD

Departmental Computer Groups Have Met

DEPT STUDY GROUP Pt

ROW PCT I

COL PCT I !YES INO 100 NCT IPRES FACT

.1 8 I I I KNOW I EXCEL I TOTAL

+ + + + + +

. I 1 I 35 I 19 I 2 I 1 I e

I e I I . I
I I

I I I . !
I e I

I I I 1 I I

+ + + + + +

050 I 12 I 10 I 9 I 0 I 0 I 19

I I 8.33 I 7.50 I 0.00 I . I 15.83

1 0 I 52.63 I 47 37 I 0.00 I . I

I . I 13.89 I 22.50 I 0.00 I . I

+ + + + + +

51 -100 I 3 I 4 I 9 I 1 I 0 I 14

I I 3.33 I 7.50 I 0.83 I . I 11.67

I I 28.57 I 64829 I 7.14 I 8 I

I . I 5.56 I ..2.50 I 12.50 I . I

+ 4- + + + +

101 -250 I 0 I 16 I 5 I 3 I 0 I 24

I . I 13.33 I 4.17 I 2.50 I I 20.00

I I 66.67 I 20.83 I 12.50 I I

I 0 I 22.22 I 12.50 I 37.50 I . I

+ + + + + +

251500 I e 1 18 I 8 I 1 I 0 I 27

I I 15.00 I 6.67 I 0.83 I
. I 22.50

I 0 I 66.87 I 29.63 I 3.70 1 . I

I I 25.00 I 20.00 I 12.50 I 0 I

+ + + + + +

501 -1000 I 0 I 9 I 3 I 1 I 0 I 13

I I 7.50 I. 2050 I 0.83 I I 10,83

I :.. I 69.23 I 23.08 I 7.69 I 8 I

I 6 I 12.50 I 7.50 I 12.50 I 8 I

+----- - - - +-- + + + +

>1000 I 2 I 15 I 6 I 2 I 0 I 23

I . I 12.50 I 5.0C I 1.67 I , I 19.17

I . I 65.22 I 26.09 I 8.70 I . I

I . I 20.83 I :L.1.00 I 25.00 I . I

+ + + 4 + +

TOTAL 0 72 40 8 . 120

. 60.00 33833 6.67 . 100.00

Table 238. Number and percent of institutions with various numbers of science

majors, by institutions rercing departmental groups having met to

plan for the acquisition or improv lent of computer facilities or

capabilities for instructional purposes, as reported by 178 heads

of science departments in minority higher education institutions.



STATISTICAL ANALYSIS biJ1cm
-333-

TABLE OF SFFT78 BY /NACOMP

21:36 WECN

SFFT78 NUM FULLTIME FACULTY IN SCIENCE 78 -79 INACOMP COES

FREQUENCY I
PERCENT I Institution Has Access to a Computer

ROW PCT I

.COL PCT I I YES I NO I TOTAL

+ + + "
0 I 0 I 4 I 1 I

I I I
I

1 1
I . 1

1

+
1

I I

+ .... . .....
0.10 1 1 I 20 I 11 I

31

4J I I 25,97 I 14,29 I 40,26

I I 64,52 I 35.48 I

44
I

+

I 30.30 1 100.00 1

+ + +

V 1120 1 0 I 11 I 0 I
11

.71
I I 14,29 I 0.00 I 14,29

V I 1 lop.oy 1 0.00 I

1 . I 16,67 I 0.00 I

4 + + +

21 -50 I 0 I 18 I 0 I 18

I I 23038 I 0.00 I 2323:.1

I 0 ; 100.00 I 0.00 I

I
I 27.27 I 0.00 I

oa4
..,,,..........4 + 2. .. . .+

Y..0 I 0 I 17 I 0 I 17

I . I 22.08 i 0.00 I 22008

I 0 I 100.00 I 0.00 I

I 0 I 25076 I 0,00 I

.... ...+ + +

TOTAL
66 11 77

4 85.71 14029 100000

Table 239. Number and percent of institutions having various

numbers of fulltime science faculty, by institutions

loving access to a computer, as reported by 83

academic vice presidents or deans in minority

higher education institutions.
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'TABLE OF SFTE78 BY INACOMP

21:36 WEON

SFTE78 FACULTY IN SCIENCE 7879 INACOMP GOES INSTITUTION

FREQUENCY!
PERCENT I

ROW PCT I

COL PCT I

1

I

1 0..10 1

1

11.'20
1

w
1

211.50

w
0

>50 I

z 1

1

TOTAL

ea, No+

Institution Has Access to a Computer

IYES INO I TOTAL

0 1 5 1 1 I

1

I I

I I
1

I 18 I 11 I 29

I 23.68 1 14.47 I 38916

I 62.07 I 37.93 I

I 27.69 I 100.00 I

0 1 14 I 0 1 14

I 18,42 I 0.00 I 18,42

1 100.00 I 0.00.1

I 21,54 I 0,00

0 1 18 I 0 18

I 25,68 I 0,00 1 23.68

I 11...40.00 I 0.00 I

I 27.69 I 0,00 1

0 1 15 1 0 15

6 19.74 1 0.00 1 19.74

I 100.00 1 0.00 1

1 23.08 I 0.00 I

+-0-.. -000+
65 11 76

-,53 14.47 100,00

Table 240. Number and percent of institutions having various

numbers of science faculty, by institution.9 having

access to a computer, as reported by 83 academic

vice presidents or 'deans in minority higher educa-

tion institutions.
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Where the size of the science faculty is ten or less, only two-thirds of

institutions have access to a computer. Associated contingency coefficients

are 0.45 and 0.46, respectively.

When an institution has more than ten science faculty (either total or

full-time equivalent), faculty and students is at least three-fourths of

science departments are provided access to computers for academic purposes,

according to heads of science departments (See Tables 241 and 242). In

institutions with no more than ten science faculty members, faculty and stu-

dents in fewer than 40 percent of science departments are provided such access.

Associated contingency coefficients are 0.46 and 0.52, respectively.

From Tables 243 and 244 we see that the number of science departments in

which undergraduates have access to computers increases monotonically as a

function of the number of science facul.ty the institution employs, and tends

to show some increase (non-monotonic) as a function of the number of full-time

equivalent s:-.ience faculty the institution employs. However, relationships

between these variables are not strong since undergraduates in at least two-

thirds of science departments are provided access to computers in any case,

according to responding department heads.

There are strong relationships between the sizes of faculty in science

(both total and full-time equivalent) and the probability that graduate students

enrolled in science departments will have access to computers for academic

purposes. From Tables 245 and 246 we can see several distinct breaks in the

probability of computer access for graduate students as the size of the science

faculty increases. Associated contingency coefficients are 0.64 and 0.65 for

the two tables.

From Tables 247 and 248 we see that the percentage of faculty in science

departments who have access to computers for academic purposes is virtually

468
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TABLE OF SFFT78 BY COMPAC

21:39 MEM\

SFFT78 .NUM FULLTIME FACULTY IN SCIENCE 78 -79 COMPAC FACL

.... ..F.REQUENCY I
Science Faculty or Students Have

'PERCENT
ROM PCT

______.COL PCT

C.

co

C.

Table 241 -

0.10

11-20

21 -50

)50

TCTAL

I

I

I .

+..

Access to a Computer

I YESIYES
+ +

I 1 I 38 I 19

I . I I

I . I 1 .

I * I I r

+ + +

I 15 I 10 1 16

I I 8.26 I 13.22
I I 38.46 I 61,54
I

+
! "475 I 57.14

I 2 I 11 i 2

I
I 10e7q 4 1.65

I I 86.67 I 13.33
I I 13.98 I 7.14
+ + +

I
4 I 24 I 8

I I 19e83 I 6.61

I I 75.00 I 25,00
I . I 25.81 I 28.57
+ + +..

I 3 I 46 I 2

1 . I 38.02 I 1.65
I

I 95.83 ! 4.17
I I 49.4S g 7,14

+ + +
t 93 28

76.86 23.14

I TOTAL
+
I

I

I

I

+
I 26
I 21.49
I

1

+

I 15
I 12.40
I

I

+
I 32
I 26.45
I

I

+

I 48
I 39.67
I

I

+
121

100.00

Numb/ and percent of institutions havil; various
numbers of fulltime science faculty, by institu-

tions providing access to computers for science
faculty or students, as reported by 83 academic
vice presidents or deans and 178 heads of science
departments in minority higher education institutions.
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TABLE OF SFTE78 BY COMPAC

SFTE78 FACULTY IN SCIENCE 78 -79 CCMPAC FACULTY - STUDENT A

FREQUENCY! Science Faculty or Students Have

PERCENT I Access to a Computer !

ROW PCT I

i

COL PCT I 0 DYES INO I TOTAL

+ + + +

I 1 I 39 I 20 I

I I I
I

I 0 I 0 1 . I

I 1
1 1

4 + + +

0..10 I 14 I 9 I 19 I 28

I I 7.56 I 15.97 I 23.53

I I 32.14 I 67.86 I

I I 9078 I 70.37 I

+ + + +

1120 I 3 I 15 I 3 I 18

I e I 12061 I 2.52 I 15.13

I I 83.33 I 16.67 I

I 4) I 16.30 I 11,11 I

+ + + +

21 -50 I 4 I 25 I 4 I 29

I I 21.01 I 3,36 I 24.37

I I 86.21 I 13.79 I

I I 27.17 I 14.81 I

+ + + +

>50 I 3 I 43 I 1 I 44

2 I 36.13 I 0.84 I 36.97

I I 97.73 I 2.27 I

1 I 46.74 I 3070 I

+ + + +

TOTAL 92 27 119

. 77.31 22069 100.00

Table 242. Number and percent of institutions having various

numbers of science faculty, by institutions pro-

viding access to computers for science faculty or

students, as reported by 83 academic vice presidents

or deans and 178 heads of science departments in

minority higher education institutions.
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TABLE OF SFFT78 BY UNDAC

SFFT78 NUM FULLTIME FACULTY IN SCIENCE 78.79 UNDAC COMP

(I/

.____..__FREQUENCY! Science Undergtaduates Have 4

'PERCENT I
Access to a Computer,

ROW PCT I

__________COL PCT I

Table

+

0 1

1

1

4'

0°40 I

I

I

I

+

11-20 I

I

I

I

+

21-50 I

I

I

I

4..

''50 I

I

I

I

.

TOTAL

OYES
+

INO
.

I

+
TOTAL

20 I 35 I 3 1

! 2 I 0 1 0

0 I 0 1 0 I

0 I 0 1 0 I

4, 40.0 4 +

31 I 7 I 3 I 10

. I 7.45 I 3.19 I 10.64
I 70600 I 30400 I

I 8.33 I 30.00 I

+ + +

4 I 11 I 2 I 13

I 11.70 I 2.13 I 13,83

I 84.62 I 15.38 I

1 13.10 I 20,00 I

+ + +

10 I 23 I 3 I 26

4, I 24.47 I 3.19 I 27,66

..1 88,46 I 11,54 I

0 I 27,38 I 30.00 I

.4 + +

6 I 43 I 2 I 45

I 45,74 1 2.13 I 47,87
I 95,56 I 4.44 I

I 51,19 I 20.00 I

+ + +

84 10 94

89,36 10.64 100,00

243. Number and percent of institutions having various

numbers of fulltime science faculty, by institu-
lns providing access to a computer for science
.dergraduates, as reported by 83 academic vice

presidents or deans and 178 heads of science
departments in minority higher education institutions.
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=

cra

car
0
1.4

a)

.0
E

Z I

STAT/STICAL

SFTE78

FREQUENCY I
._.:PERCENT 1

ROW PCT 1

CO. V PCT 1

+

II I

I

1

I

+

010 I

I

1

I

+

11 -20 1

I

I

I

+

21 -50 I

1

1

I

+

)50 I

I

I

1

4

TOTAL

ANALYSIS

TABLE OF SFTE78 BY UNDAC

FACULTY IN SCIENCE 7879

Science Undergraduates Have
Access to a Computer

SYSTEM
21:39 WEE

-339-

UNDAC COMPUTERS AVAILL

1 TOTAL
+

I o

1

I

I

+

I 9

I 9,68
1

I

+
I 16
I 17.20
I

I

+

I 27
I 29.03
I

1

+

I 41
I 44.09
I

1

4
93

100.00

0 1 YES

+
21 I 36

1

1

0 1 0

+

33 I 6
; 6.45

66.67
1 7.23
+

5 I 15
. I 1 i.13

. i 93.75
I 18.07
+

6 1 22
1 1 23.66

1 81.48
I 26.51
+

6 I 40
I 43.01
I 97.56
1 48.19
+

83
o 89.25

INC
+

I 3

1 .
1 9

I

+

I 3

I 3.23
I 33.33
1 30.00
+
1 1

1 1.oe
1 6.25
I 10.00
+

I 5
I 5.38
1 18.52
I 50.00
+

I 1

I 1.08
I

I

2.44
10.00

4

10
10.75

Table244 . Number and percent of institutions having various
numbers of science faculty, by institutions pro-
viding access to a computer for science undergraduates,
as reported by 83 academic vice presidents or deans
and 178 heads of science departments in minority
higher education institutions.
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STATISTICAL ANALYSIS SYSTEM

SFFT78

_FREQUENCY!
PERCENT i I

"40-
TABLE OF SFFT78 BY GRAOAC

NUN FULLTIME FACULTY IN SCIENCE 78.79 GRAOAC

SciEnce Graduate Students Have Access to a Computer

ROW PCT ?

___COL....PC7 i OYES INO (NOT APPLI TOTAL
+ + + + +

9 I 41 I 12 I 5 1 0 I .

I o 1 . 1 1 1

1 . 1 1 1 . 1

I 1 1 1 . 1

+ + + + +

0 -10 I 34 I 0 1 7 I 0 I 7

I . 1 0,00 I 13e73 1 0.00 i 13.73

I . I 0.00 1 1.00.00 1 0.00 I

I o I OtO 1 58.33 I 0.00 I

+ .s.. 4, . ... 4. 4. . . . 4.

11 -20 I 15 1 . i' 1 I 0 I 2

I . I 1.96 I 0.00 I 3.92
I I 11. I 50000 I 0.00 I

I I .,..,,i I 8.33 I 0.00 I

+ 4.. . --..t. .. 4. +

21 -50 I 28 I : 2 1 1 I 8

I I 9:60 I 3992 I 1.96 I 15.69
I o I *-,5,e7. 1 25.00 1 12.50 I

I f L3016 I 16.67 I 100.00 I

+ 4- + + +

)50 I 17 I 32 I 2 I 0 I 34

I

I

. I

I

62.75
94.12

I

I

3.92
5.88

I

I

0.00
0.00 :

66.67

I 1 84,21 I 16,67 I 0.00 I

+ + + + +

TOTAL . 38 12 1 51

0 74951 23.53 1.96 100.00

Table 245 . Number and percent of institutions having various
numbers of fulltime science faculty, by institutions
providing access to a computer for science graduate
students, as reported by 83 academic vice presidents
or deans and 178 heads of science departments in
minority higher education institutions.
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21:39 WEE

TABLE OF SFFT78. 3Y ACCFAC

SFFT78 NUM FULLTIME FACULTY IN SCIENCE 78.79 ACCFAC CO

__FREQUENCY I
PERCENT I Science Faculty Have Access to a Computer

ROW PCT I

_cm. PCT I * I YES I NO I TOTAL

+ + + +

. I 20 I 36 I 2 I

I . I I * I .

I . I I . I

I . i I I

+ + + +

0 -10 / 31 I 9 I 1 1 10

I o I 9,47 I 1.05 I 10.53

I I 9000 1 10.00 1

I . 1 10.11 1 16.67 1

. + + .4. +

-11'40 I 4 I 11 I 2 I 13

1 . I 11,58 i 2,11 I 13.68

I I 84.62 I 15.10 I

I I 12.36 I 33.33 I

.. ... -+ + +

21..50 I 10 I 24 I 2 I 26

I 1 25,26 I 2.11 1 27.37

I I 92.31 I 7.69 I

I 0 I 26.97 I 33.33 I

+ + + +

MO I
5 1 45 I 1 I 46

I I 47.37 I 1.05 I 48.42

I I 97.83 I 2.17 I

i I 50,56 I 16.67 I

+ + + +

TOTAL . 89 6 95

* 93.68 6.32 100,00

Table 247. Number and percent of institutions having various

numbers of fulltime science faculty, by institu-

tions providing access to a computer for science

faculty, as reported by 83 academic vice, presidents

or deans and 178 heads of science departments in

minority higher education institutions.
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TABLE OF SFTE78 BY ACCFAC

SFTE78 FACULTY IN SCIENCE 7879 ACCFAC COMP FACILITIE!

FREQUENCY I
PERCENT ' Science Faculty Have Access to a Computer
ROW PCT I

COL PCT I I TES I NO I TCTAL
+ + + +

I 21 I 37 I 2 I

I I . I I

I o I I . 1

I I I I

+ + + +

0 -10 I 33 I a I 1 1 9

I I 8,51 I 1,06 1 9.57
I I 88.89 I 11.11 I

I I 9,09 I 16.67 I

. .4, + + w +

11.'20 I 5 I 14 I 2 I 16

I I 14.89 I 2.13 I 17,02
I I 87,50 I 12.50 I

I I 15,91 I 33.33 I

+ + + +

2150 I 7 I 24 I 2 I 26

I I 25,53 I 2.13 I 27.66
I I 92.31 I 7.69 I

I o 1 27,27 I 33,33 I

+ + + +

)50 I 4 I 42 I 1 I 43
I I 44.68 I 1,06 I 45,74

to

I I 97.67 I 2,33 I

I I 47,73 I 16.67 I

+ +- + +

TOTAL 88 6 94

93.62 6.38 100.00

Number and percent of institutions having various
numbers of science faculty, by institutions
providing access to a computer for science
faculty, as reported by 83 academic vice
presidents or deans and 178 heads of science
departments in minority higher education
institutions.
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unrelated to the size of science faculties in responding minority institutions.

Contingency coefficients associated with these tables are only 0.19 and 0.16,

respectively.

Finally, based on the reports of academic vice presidents /dears, there

are modestly positive relationships between the probability that an institution

has a computer located on its campus and the size of its science faculty,

measured in terms of total faculty members or number of full-time equivalent

faculty members (See Tables 249 and 250, and note associated contingency

coefficients of 0.30 ar4d 0.33). Once again, the probability associated with

the computer access variable increases markedly when the size of the science

faculty exceeds ten.

F. Relationships Between the Size of 3cience Faculties

Skills of Students and Faculty in the Sciences

and the Computing

In this section we discuss analyses that bear on relationships between

the reported size of faculties in the sciences (as measured by total number of

science faculty and number of full-time equivalent science faculty), and the

reports of science department heads in minority institutions on the computing

skills and capabilities of their students and faculty. If we find that science

faculty and students are reported to have greater computing skills and capabi-

lities in institutions with larger science faculties, another link between

investment in science and computing will have beenestablished. However, no

causal argument can be supported by the data available, since directionality

is not clear.

Tables 251 through 258 display relationships between academic vice

presidents/deans reports of the number of science faculty in their institutions

(total and full-time equivalent), and science departments heads' reports on the

computing skills and capabilities of students who were newly enrolled in their

4;;
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TABLE OF SFFT78 BY CAMPCOMP

21:36 WE

SFFT78 NUM FULLTIME FACULTY IN SCIENCE 78.79 CAMPCOMP IS

FREQUENCYI
PERCENT 1 Computer is Located on Campus
ROW PCT I

COL PCT 1 !YES INO I

I I I 1 TOTAL
+ + + +

1 1 1 3 1 1 1

1 I 1 1

1 I 1 1

I 1 I 1

+ + + +

0.10 I 12 1 12 1 8 I 20

1 1 18.18 I 12.12 1 30.30
1 I 60.00 I 40.00 1

1 I 23.08 1 57.14 1

+ + + +

11 -20 I 0 I 10 I 1 1 11

I I 15.15 I 1.52 1 16.67
1 I 90.91 1 9.09 1

1 I 19.23 I 7,14 1

+ + + +

21 -50 1 0 I 15 I 3 I 18-

1 I 22.73 1 4.55 I 27.27
1 I 83.33 I 16.67 1

I I 28.85 I 21.43 1

4 + + +

50 1 0 1 15 1 2 1 17
1 .1 22.73 I 3.03 I 25.76
I 1 88.24 1 11.76 1

1 1 28.85 I 14,29 1

+ + + +

TOTAL 52 14 66
78.79 21.21 100.00

Number and percent of institutions having various
numbers of fulltime science faculty, by institutions
having a computer located on campus, as reported by
83 academic vice presidents or deans in minority
higher education institutions.
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TABLE OF SFTE78 BY CAMPCOMP

21:36 WC

SFTE78 FACULTY IN SCIENCE 7879 CAMPCOMP IS COMPUTER ON

411
"FREQUENCY!
'PERCENT I

I

I

4
1

I

1

I

+
I

I

I

I

+

I

I

I

I

+
I

I

I

I

+
I

I

I

1

+

Computer is Located on Campus
ROW PCT
COL PCT IVES INO

0 I I I TOTAL
+ + +

1 1 4 I 1 I

I 1 I

I 1 1

. I . 1 1

+ + +
12 I 10 I 8 I 18

I 15.38 I 12.31 I 27.69
I 55,56 I 44.44 I

. I 19.61. I 57014 I

+ + +
0 I 12 I 2 I 14

I 18.46 I 3.08 1 21.54
I 85.71 I 14.29 I

it I 23.53 I 14.29 I

+ + +

0 I 16 I 2 I 18

0. I 24.62 I 3908 I 27969
I ,88.89 I 11.11 I

I 31037 I 14029 I

+ + +
0 I 13 I 2 I 15

I 20900 I 3.08 I 23.08
I 86967 I 13.33 I

. I 25.49 I 14.29 I

+ + +

51 14 65
78.46 21.54 100900

Cla

r1

r1
--ti

C.)

c.)
cn

0

Q4)

z

e

0.10

.,

11.'20

21..50

)50

TOTAL

Table 250. Number and percent of institutions having various
numbers of science faculty, by institutions having
a computer located on campus, as reported by 83

academic vice presidents or deans in minority
higher education institutions.
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departments in the fall of 1978. From Tables 251 and 252 we see that there is

a modest negative relationship between the size of science faculties and the

percentage of newly enrolled science students with no computer training or

skills. The associated contingency coefficients are 0.37 and 0.36. Very

slight positive relationships between the size of science faculties and the

percentage of newly enrolled science students with general awareness of com-

puters are exhibited by the data in Tables 253 and 254. The major contrast is

between institutions reported to have no more than 10 science faculty and those

reported to have more than that number. Contingency coefficients associated

with these tables are 0.29 and 0.38, respectively. The distributions shown

in Tables 255 and 256 suggest that the percentage of newly enrolled science

students with limited personal computer use and skill is somewhat higher in

institutions with tore than 10 science faculty members than in institutions

with fewer than that number. The increases are not dramatic, however, and

associated contingency coefficients are only 0.23 and 0.22. The percentages

of newly enrolled science students who can program a computer increases mono-

tonically as a function of the size of an institution's science faculty (See

Tables 257 and 258), but relationships between these variables are modest at

best. Associated contingency coefficients are 0.29 for both tables. Since

the size-of-science-faculty variables and the variables reflecting the com-

puting skills of newly enrolled students have a natural temporal ordering

implicit in their definitions, it is reasonable to assert, on the basis of

these data, that institutions with larger science faculties tend to attract

students with higher levels of computing skill on entry.

Relationships between the size of science faculties and the computing

skills and capabilities of currently enrolled students (as reported by heads

of science departments) are examined in Tables 259 through 266. From
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Table251 Number'and percent of institutions having various numbers of fulltime science

faculty, by institutions with various percents of newly entering students with

no computer training or skills, as reported by 83 academic vice presidents or

deans and 178 heads of science departments in minority higher education insti-

tutions,
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Percent of Newly Entering dents with no Computer Training or Skills
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Table 252. Number and percent of institutions having various numbers of science faculty,'by

institutions with various percents of newly entering students with no computer

training or skills, as reported by 83 academic vice presidents or deans and 178

heads of science departments in minority higher education institutions,
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Table 253. Number and percent of institutions
having various numbers of fulltime science

faculty, by institutions with various percents of newly entering students with

general awareness of computers, as reported by 83 academic vice presidents or

deans and 178 heads of science departments in minority higher education

institutions.

+ ,+ $ t + .4

TOTAL t 17 33 9 / 7 14 89

t 19,10 37,00 10,11 10,11 7,87 15.75 15000

Table 253. Number and percent of institutions
having various numbers of fulltime science

faculty, by institutions with various percents of newly entering students with

general awareness of computers, as reported by 83 academic vice presidents or

deans and 178 heads of science departments in minority higher education

institutions.
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Table 254 . Number and percent of institutions having various numbers of science faculty,

by institutions with various percents of newly entering students with general

awareness of computers, as reported by 83 academic vice presidents or deans

and 178 heads of science departments in minority higher education institutions.
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-352-
"TABLE OF SFFT78 BY NEWSKL3

SFFT78 NUP'.FULLTLME FACULTY IN SCIENCE 78..79 NEWSNL:

FREQUENCY, Limited Personal Computer Use and Skill
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Percent of Newly Entering Students with

Table 255. Number and percent of institutions having various numbers of
fulltime science faculty, by institutions with various percents
of newly entering students with limited personal computer use

-and skill,'as reported by 83 academic vice presidents or deans
and 178 heads of science departments in minority higher
education institutions.
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of Newly Entering Students with
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Table 256. Number and percent of institutions having various numbers of
science faculty, by institutions with various percents of newly
entering students with limited personal computer use and skill,
as reported by 83 academic vice presidents or deans and 178
heads of science departments in minority higher education
institutions.
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Table 257. Number and percent of institutions having various numbers of fulltime
science faculty, by institutions with various percents of newly
entering students with ability to program a computer, as reported
by 83 academic vice presidents or deans and 178 heads of science
departments in minority higher education institutions.
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Table 258. Number and percent of institutions having various numbers of science
faculty, by institutions with various percents of newly entering
students with ability to program a computer, as reported by 83
academic vice presidents or deans and 178 heads of science depart-
ments in minority higher education institutions.
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Tables 259 and 260 we see that there is a modest negative relationship between

the size of science faculties and the percentage of currently enrolled students

reported to have no computer training or skills. Percentages of science stu

dents with no computer training or skills are markedly lower in institutions

with more than 50 science faculty (either total or fulltime equivalent).

Associated contingency coefficients are 0.44 and 0.42, respectively. As

Tables 261 and 262 illustrate, there is a slight positive relationship between

the size of science faculties and the percentage of currently enrolled science

students reported to have general awareness of computers. For this variable,

there appears to be a noteworthy difference between reported percentages for

institutions with at least 21 science faculty and for those with no more than

20 science faculty. Contingency coefficients associated with these tables are

0.38 and 0.39, respectively. The percentage of currently enrolled science

students reported to have limited personal computer use and skill is somewhat

higher in institutions with at least 21 science faculty members (either total

or fulltime equivalent), as shown by the data in Tables 263 and 264. The

relationships shown in these tables have associated contingency coefficients

of 0.37 and would have to be termed modest. The percentage of currently

enrolled science students reported to be able to program a computer is markedly

higher in institutions with at least 11 science faculty members (either total

or fulltime equivalent), and increases monotonically as a function of the

number of science faculty members employed by the institution. Almost a

fourth of the institutions with more than 50 science faculty report that more

than 40 percent of their currently enrolled science students can program a

computer. The data underlying these conclusions are shown in Tables 265 and

266, and have associated contingency coefficients of 0.38 and 0.40, respectively.
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Table 259. Number and percent of institutions having various numbers of fulltime science
faculty, by institutions with various percents of currently enrolled students
with no computer training or skills, as reported by 83 academic vice presidents
or deans and 178 heads of science departments in minority higher education
institutions.
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Table 260. Number and percent of institutions having various numbers of science faculty,

by institutions with various percents of currently enrolled students with no

computer training or skills, as reported ty 83 academic vice presidents or

deans and 178 heads of science departments in minority higher education insti-

tutions.
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faculty, by institutions with various percents of currently enrolled students
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or deans and 178 heads of science departments in minority higher education

institutions.
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1 011120% 121140% 1411.601 161%802 1411100%1 TOTAL
+ +

I 21 1 8 1

1 1 1

1 1 1

1 I I

0.10
..*

33 I

. +

2 1

. 1 2.22 1

9 I 22,22 I

I 19150 I

t.

41.20 1 6 I 4 1

1 4044 1

1 1 26,67 1

1 .1 2500
* *

21°50 1 9 f 3 1

1 4933 I
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1 1 laos
.

)50 1 5 I 7 1

1 I 7.78
I 16967.1

I I 43075 I

+ *

TOTAf. .0 16
17979

17 1

1

1

1

+
3 I 2 1

3939 I 2,22 1

33,33 1 22,22 I

10,00 1 0070 I
.0.44

4 1 4 1

4,44 I 4944 1

26967 1 26,67 1

1403 1 17939 I

+ +...

10 1 ''. 9 1

1141 I 10,00 o

41,67 I 37.50 f

33933 I 39913 I

+
13 1

14,44 1

30995 I

43953'1
+

30
33,33

+
a

SO, 1
19909 1

34978 1

+
23

45956

5

t

9

1

1

/
1

3 1

1

I
1

+

1 1

1

1

1

f
0 I 2 1 0 1 9

0,00 1 292; 1 0,00 1 1090
0,00 I 22,22 1 0,00 I

0,00 1 25,00 1 0,00 I

Ir-+ + +

1 1 0 I 2 I 15

1.11 I 0900 1 2,22 1 16,67
6.67 1 0000 I 13,33 1

11911 1 0900 I 50900 I

+ . f,+ +
1

1.11
1

I

i 1

1.11 I

o

0,00
1

I

24
26,67

4917 I 4917 1 0,00 I

11911 I 12990 1 0900 I

1 1 5 I 2 1 42
7970 1 5.56 I 2922 1 46067

16,67 1, 11090 1 4976 I

77,78 1 62,50 1 50,00 1

a 4 90

40900 403 4944 100900

Table 262. Number and percent of institutions having various numbers of science faculty,
by institutions with various percents of currently enrolled students with
general awareness of computers, as reported by 83 academic vice presidents or
deans and 178 heads of science departments in minority higher education
institutions.
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FREQUENCY!
PERCENT I Percent of Currently Enrolled Stu nts with Limited Personal Computer Use and Skill

ROW PCT
COL PCT

I

I .1
+

01111.209
4

12191.409
+

14111.609 16111.6011
+ +

10171.10091
+ +

TOTAL

20 I 9 I 21 I 3 I 2 I 1 I 2 I

o I v I I I . I . I . I . I o

I 0 I I . I . I I o I

I I I I I I I . I o I

+ 4 + + + + +
0+10 32 I . 1 I 5 I 0 I 1 I 0 I 0 I

0 1 3.30 I 5.49 I 0900 I 1,10 1 8 I 0,00 I 9.119

. 1 3.33 I 55.56 I 0.00 I 11.11 I . I 0.00 I

8 I 17,65 I 9.80 I 0.00 I 14.29 I I 0.00 I

+ 4 + + + + +
11.20 4 1 6 I 5 I 1 I 1 I 0 I 0 I 13

o I 6459 I 5.49 I 1.10 I 1.10 I . I 0.00 I 14.29
I 46.15 I 36046 I 7.69 I 7.69 I I 0.00 I

I 35.29 I 9980 I 7.14 I 14.29 I 8 I 0.00 I

+ + + + + + +
21.50 I 12 1 ,3 1 13 I 6 I 1 I 0 I 1 I 24

8 I 3.30 I 14.29 I 6959 I 1.10 I 8 I 1.10 I 26.37
o I 12.50 I 54917 I 25.00 I 4.17 I o I 4.17 I

. I 17.65 I 25.49 I 42,66 I 14.29 I . I 50.00 I

+ + + + + + 4.

>50 i I 5 I 28 I 7 I 4 I 0 I 1 I 45
. I 5.49 I 30.77 I 7,69 I 4.40 I . I 1,10 I 49945
1 I 11911 I 62.22 I 15.56 I 809 1 . 1 2.22 I

. I 29.41 I 54.90 I 50.00 I 57.14 I o I 50.00 I

+ + + +--s.-----+ + +
TOTAL 17 51 14 7 2 91

18 68 56.04 15.36 7069 . 2.20 100.00

Table 263 Number and percent of institutions having various numbers of fulltime science
facUlty, by institutions with various percents of currently enrolled students
with limited personal computer use or skill, as reported by 83 academic vice
presidents or deans and 178 heads of science dep4rtments in minority higher
education institutions.
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FREQUENCY!
PERCENT 1 Percent of Currently Enrolled Students with Limited Personal Computer Use and Skill

ROW PCT 1

COL PCT I
1218-408 1418-601 161%-808 1818.10081 TOTAL
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+
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'1 18.75 1

61 -- 6 f
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I '40.00 I
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+- t

9 I 3 I

9 I 3.33 I

12944 f

I 1805 1
+ +

5 I 4 1

I 4.44 1

1 9952 f

25,00 1

+
16

17,78

21 I

t 1

I

1

5 I

506 1
55.56 I

9,60 I

51
5,56 I

33.33 I
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13 I

14,144 I

5447 I
25949 I

28 1

31911 I

66,67 I

54990 I

51
56.67

3 1

1

1

1

0 I
0,00 I
0.00 I
o,00 I

f a 1

3,33 I

20,00 1

21943 1

. +

0 1

6467 1

25,00 I

42956 I

5 I

5956 1

11.90 I

35971 I

14
15956

2 1

I
I

1 I
1.11 I

11.11 I

via, I

a 1

101 I
6.67 I

14921 1

+

# 1

1914 I

11917 I

19924 I

4 1

4944 1

9952 I

57014 1

7

7974

1

I

I

I

0 I

9 I

1

I

0 1

I

9 1

1

o I

1

0 1

9 I

0 1

I
9 I

9 I

9

2 I

1

1

I

0 I

0,00 1

0,00 1

0,00 1

0 1

0,00 I

0,00 1

0.00

1 1

1.11 1

4.17 I
50900 I

-+

3. I
1911 I

2.38 I

50,00 /

2
2,22

10900

15
16,67

24
26.67

42
46,67

90.

100.00

Table 264 . Number and percent of institutions having various numbers of science faculty,

by institutions with various percents of currently enrolled students with

limited personal computer use or skill, as reported by 83 academic vice

presidents or deans and 178 heads of science departments in minority higher

education institutions.
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FRESUENCTI
PERCENT 1 Percent of Currently Enrollittudents with Ability to Program a Computer

ROW PCT 1

COL PCT 1 0
+ +

1 20 1

I I

_ I 1

1 . I

+ +

0010 I 32 I

1 I

1 1

1 I

+ +
11.20 1 4 I

1 1

1 1

1 I

+ +

21 -50 1 12 I

I 1

I 1

1 1

+ +
)50 i 6 1

I . I

1 1

I . I

+ +

TOTAL

Table265

0111.20%
+

1211401
+

1411..601
+

1611.801 1611 -10011
+ + 4,

TOTAL

12 1 15 1 5 1 4 1 1 1 1 1

. 1 . 1 . I . 1 1 1

. I 1 . 1 e 1 1 1

o 1 1 1 . 1 . 1 . 1

+ + + + + +

3 I 6 I 0 I 0 1 0 1 0 I 9

3.30 1 6.59 I 0.00 1 0.00 I 0.00 1 0.00 I 0.89

33.33 I 66.67 I 0.00 1 0.00 I 0.00 1 0.00 1

13.64 1 13.95 1 0.00 1 0.00 1 0.00 1 0.00 1

+ + + + + +

I 5 1 1 1 1 1 0 I 1 1 13

5.49 1 5.49 1 1.10 1 1.10 1 0.00 I 1.10 1 14.29

38.46 1 38.46 I 7.69 1 7.69 1 0.00 I 7.69 1

22,73 I 11.63 I 9,09 1 14.29 1 0.00 1 2500 1
+ + + + + +

I 10 I 6 I 2 I 0 1 0 I 24

6.59 I 10:99 I 6,59 1 2.20 1 0.00 1 0.00 I 26.37

5.00 I 41.67 I 25.00 1 8.33 I 0.00 1 0,00 I

27.27 I 23.26 I 54,55 1 28.57 1 0.00 I 0,00 1

4 + + + + +

4 1 22 I 4 1 4 1 4 1 3 I 45

8.79 1 24.16 1 4,40 1 4.40 1 4,40 1 3,30 I 49.45

1700 1 48.89 1 8,89 1 809 1 8.89 1 6.67 1

36936 I 51.16 I 36.36 1 57.14 I 100,00 1 75.00 1

+ + + +-- .. - - -. -+ +

22 43 11 7 4 4 91

24,18 47.25 12,09 7.69 4,40 4,40 100,00

Number and percent of institutions having various numbers of fulltime science

faculty, by institutions with various percents of currently entering students

with ability to program a computer, as reported by 83 academic vice presidents

or deans and 178 heads of science departments in minority higher education

institutions.
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FREQUENCYI
PERCENT I Percent of Currently Enrolled Students with Ability to Program a Computer

ROW PCT I

COL PCT I

+

. I

I

1

1

+
, 0 al. 0 1

I

I

+

11.20 I

I

I

I

+

21.50 I

I

I

I

+

>50 1

I

I

I

+

TOTAL

.1 01114.20S 121X40% 141%60% 16194.80% 18111100%1 TOTAL
+ + + + + + +

21 I 13 I 15 I 5 I 4 I 1 I 1 1 .

e 1 e 1 . I e I 0 I e I 1 9

1 9 1 . 1 1 9 1 9 1 9 1

9 1 1 * 1 9 1 9 1 9 1 9 1

+ + + + + + +
33 1 3 I 6 1 0 I 0 I 0 I 0 I . 9

I 3.33 I 6.67 I 0.00 1 0.00 I 0.00 I 0.00 I 10.00
I 33.33 I 66.67 I 0.00 I 0.00 I 0.00 I 0.00 I

I 14.29 I 13.95 I 0.00 I 0.00 I 0.00 I 0.00 I

+ + + + + + - +
6 I 5 I 6 1 2 I 1 I 0 I 1 I 15

1 5.56 I 6.67 I 2.22 I 1.11 I 0.00 1 1.11 I 16.67
. I 33.33 I 40.00 I 13.33 I 6.67 I 0.00 I 6.67 I

. I 23.81 I 13.95 I 18.18 I 14.29 I 0.00 I 25.00 I

+ + + + + + +
9 I 6 I 9 I 6 I I 0 I 0 I 24
. I 6.67 I 10000 I 6.67 I 3.33 I 0.00 I 0.00 I 26.67

I 25.00 I 37650 I 25.00 I 12.50 I 0.00 I 0.00 I

I 28.57 I 20.93 I 54.55 I 42.86 I 0.00 I 0.00 I

+ + + + + + +

5 I 7 I 22 I 3 I .3 1 4 I 3 1 42
9 I 7.78 I 24.44 I 3.33 I 3.33 I 4.44 I 3.33 I 46.67
. I 16.67 I 52.38 I 7.14 I 7.14 I 9.52 I 7.14 I

. I 33.33 I 51016 I 27.27 I 42.86 I 100.00 I 75.00 I

+ + + + + + +

9 .21 43 11 7 4 4 90
23.33 47:78 12.22 7.78 4.44 4.44 100.00

Table 266. Number and percent of institutions having various numbers of science faculty, by
institutions with various percents of currently entering students with ability
to program a computer, as reported by 83 academic vice presidents or deans and
178 heads of science departments in minority higher education institutions.
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Tables 267 through 274 illustrate relationships between the sizes of

science faculties and the computing capabilities and skills of science faculty,

as reported by heads of science departments in minority institutions. From

Tables 267 and 268 we can see that there are no consistent relationships

between the sizes of science faculties and the reported percentages of science

faculty with no computer training or skills. Some few institutions with 11 to

20 science faculty report that relatively large percentages of their science

faculty have no computer training or skills, but the total number of responding

institutions in that category is quite small. Data shown in Tables 269 and

270 suggest some tendency f: the percentages of faculty with general awareness

of computers to be higher in institutions with no more than 20 science faculty

members than in institutions with at least 21 science faculty. The contingency

coefficients associated with these tables are 0.41 and 0.39, respectively.

Institutions with larger numbers of science faculty members have a somewhat

higher percentage of science faculty members reported to have limited personal

computer use and skill, but the relationships between these variables is modest

(See Tables 271 and 272, and note associated contingency coefficients of 0.27

and 0.24). Percentages of science faculty reported to be able to program a

computer are inconsistently related to the sizes of science faculties in their

institutions. Data shown in Tables 273 and 274 suggest a slight relative

deficiency in programming skills among science faculty in institutions with

11 to 20 full-time equivalent science faculty members, but the small number of

institutions in this category makes conclusion speculative at best.

G. Relationships Between the Size of Science Faculties, and Science

Faculty Use of Computers

Relationships between the percentages of science faculty reported to use

computers for various academic purposes and the sizes of science faculties are



PREQUENCYI
PERCENT I

Percent of Faculty with No Computer Training or Skills

TOTAL.
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1 4 I
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I 4,17 I

I 25.00 1
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1 2 1

I 2.15 1

1 4.35 1

I 50.00 1

+ +
4

4,30

Table 267. Number and percent -of institutions having various numbers of fulltime science

faculty, by institutions with various percents of faculty with no computer
training or skills, as reported by 83 academic vice presidents or deans and

178 heads of science departments in minority higher education institutions.
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FREQUENCY! GP
PERCENT 1

Percent of Faculty with No Computer Training or Skills

ROW PCT I

COL PCT I
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. 1

1

I
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I
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I
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Table 268.

el 011!120% 121,140% 141%.6011 161% -80S 18111..100%1 TOTAL
+ + + + + + +

21 1 26 1 6 1 3 1 3 1 1 1 0 1

. 1 . 1 . 1 . 1 . 1 8 1 . 1 0

. 1 . 1 . 1 . 1 . 1 . 1

e 1 . 1 1 I i e 1 e 1

+ + + + + + +.

33 1 6 1 1 1 1 1 1 1 0 1 0 1 9

8 1 6.52 1 1.09 1 1.09 1 1,091 0.00 1 0.00 1 9.78

1 66.67 1 11.11 1 11.11 1 11.11 1 0.00 1 0.00 I

1 10.71 I 9.09 I 9.09 I 20.00 I 0.00 I 0.00 I

+ + + + + + +

5 I 6 1 1 1 2 1 1 1 2 1 2 I 16

. I 6.70 1 1.09 1 2.17 I 1.09 I 2.17 1 2.17 I 17.39

. I 50,00 I 6.25 I 12.50 1 6.25 1 12.50 I 12.50 I

. I 14.29 I 9.09 I 18.18 I 20.00 I 40.00 1 50.00 I

+ + + + + + +

9 1 14 I 5 1 1 1 o 1 2 1 0 1 24

r 15,22 I 5.43 1 3.26 1 0.00 1 2.17 1 0.00 I 26.09

I 58.33 I 20.83 1 12.50 I 0.00 I 8.33 1 0.00 1

1 25.00 I 45.45 I 27.27 I 0.00 I 40.00 I 0.00 1

+ + + + + + -- +

4 1 28 1 4 I 5 1 1 1 1 1 2 1 43

. 1 10.43 1 4.35 1 5.43 1 3.26 1 1.09 1 2.17 I 46.74

. 1 65.12 I 9.30 I 11.63 I 6.98 1 2.33 1 4.65 1

. I 50.00 I 36.36 I 45.45 I 60,00 I 20.00 1 50.00 I

+ + + + + + +

. 56 11 11 5 5 4 92

. 60,87 11,96 11,96 5.43 5.43 4.35 100,00

Number and percent of institutions having various numbers of science faculty,

by institutions with various percents of faculty with no computer training or

skills, as reported by 83 academic vice presidents or deans and 178 heads of

science departments in minority higher education institutions.
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PREQUICNCTI
PERCENT 1

Percent of Faculty with General Awareness of Computers

ROW PCT 1

COL PCT u .1 0l18.241 12174-901 lins-soss 1611-80% 1811. 10011 TOTAL
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._.4. + . 4. ropiof for 4 + 40' a ...''....',.414*
11 40 I 4 1 2 1 4 1 4 1 0 1 2 1 1 f 13

1 1 2t15 1 6+930 1 493Q 1 000 1 2,15 I 100 i 13,98
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+ t + + - t + + T+
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1 , f 4003 1 33,33 1 29,17 1 4007 1 0,00 1 0,00 I

I 9 I 25,00 I 33,33 I 28,00 1 25,00 1 0,00 1 0,00 1
s+ + - + + + + - + +

>50 1 5 1 10 1 12 1 12 1 'I 1 3 1 0 1- 46
1 1 111,75 1 12,90 I 12,90 1 900 1 3,23 i 0,00-1. 49046

1 1 21,711 1 2605 1 26.09 1 19957 1 6,52 1 0,00 1

1 , I 50,00 1 50,00 I 40,00 1 56,25 1 11006 1 000 I
+ , f +. t + + + +

MAI. 20 24 25 16 7 1 93
, 21,51 25,81 26.88 17,20 7,53 1,08 100,00

0
0

Pg4

0

Table 269 Number and percent of institutions having various numbers of fulltime science
faculty, by institutions with various percents of faculty with general awareness
of computers, as reported by 83 academic vice presidents or deans and 178 heads
of science departments in minority higher education institutions.



11 FREQUENCY!
PERCENT 1

ROW PCT I

COL PCT 1

Percent of Faculty we General Awareness of Computers

1
+

21 1 15
I

I . 1 .
I . 1

+ +

0.10 I 33 1 3

0 I 3,26
I I 33.33
1 1 15.00
+ +
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I I 35.00
+ +

>50 I 4 1 1
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I .. 1 45.00
+ +

TOTAL 20
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. 1

. 1

4

.
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1
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.

.
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1

1

2
.
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1

1

1

+
1.. 1. .w.}

1

+
1

+
. 1

+

1 1 1 1 1 2 1 2 1 0 1

1 1.09 I 1.09 I 2.17 I 2.17 I 0.00 I

I 11.11 1 11.11 I 22022 I 22.22 I 0.00 I

1 4,17 1 4.00'1 13.33 I 28.57 1 0.00.1

+ + + + + +

1 4 1 5 1 3 1 2 1 1 i

1 4.35 1 5.43 I 3.26 I 2.17 I 1.09 I

1 25.00 I 31.25 1 18.75 1 12.50 1 6.25 1

1 16.67 I 20.00 1 20,00 I 28,57 1 100.00 I

+ + + + 4 -+ +

1 7 1 8 1 2 1 0 1 0 1

1 7.61 1 8.70 1 2.17 1 0.00 1 0.00 1

1 29.17 1 33.33 1 8.33 1 0.00 1 0.00 1

1 29,17 I 32.00 I 13.33 I 0.00 I 0.00 1

+ + + + + +

I 12 1 11 1 a 1 3 1 0 1

1 13.04 I 11,96 I 8.70 1 3,26 1 0.00 I

1 27.91 1 25,58 I 16,60 I 6,98 I 0.00 I

1 50.00 I 44,00 I 53.33 I 42.86 I 0.00 1

+ + + + + +

24 25 15 7 1

26,09 27.17 16,30 7,61 1,09

Table 270. Number and percent of institutions having various numbers of science faculty,

by institutions with various percents of faculty with general awareness of

computers, as reported by 83 academic vice presidents or deans and 178 heads

of science departments in minority higher education institutions.
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FREQUENCT1
PERCENT 1 Percent of. Faculty with Limited Personal Computer Use and Skill
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44 1 9 1 27970 1 2206 1 25000 I 27927 1 5000 1 0,00 1

+ 9..... .4
ti 0 5 1 1 17 1 14 6 1 2 1 1 1 46

1 4,45 .1 18.28 15905 600 1 245 1 loOR 1 49946

I I 1 1304 1 36,96 1 30.43 13904 1 4935 1 2.17 1

1 33933 1 46057 56935 54955 1 50900 1 100900 1

+ al. '.10 4 4 +

111
149 35 04 11 4 1 93

41.55 57,05 25,61 11.83 4930 1908 100.00

lk

Table 271. Numbei-,and percent of institutions having various numbers of fulltime science

faculty, by institutions with various percents of faculty with limited personal

computer use and skill, as reported by 83 academic vice presidents or deans and

178 heads of science departments in minority higher education institutions.'

/II
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FREQUENCY
PERCENT I

Percent of Faculty with mited Personal Computer Use and Skill

ROW PCT I

COL PCT I .1 0I1 % -20% 1218.40% 14191.60% 161 % -80% 18111.100%1 TOTAL

+ + 4 + + + + +

I 21 I .9 1 18 1 5 I 5 I 0 I 2 I .

I I I I I I
I I .

I I I I I I

I 0 I I I 1 1 I I I

+ + + + + + + +

010 I 33 I 2 I 5 I 1 1 1 I 0 I 0 1 9

I I 2017 I 5.43 I 1.09 I 1.09 I 0000 I 0.00 I 9.78

I I 22.22 I 55.56 I 11011 I 11.11 I. 0.00 I 0.00 I

1 I 11.76 I 14.29 I 4017 I 9009 I 0.00 I 0.00 I

+ + + + + + + +

11.20 I 5 I 4 I 6 I 4 I 1 I 1 I 0 I 16

I I 4.35 I 6.52 I 4.35 I 1.09 I 1.09 I 0.00 I 17.39

I I 25.00 I 37.50 I 25.00 I 6025 I 6.25 I 0600 I

I 1 23053 I 17014 I 16067 I 9.09 I 25.00 I 0.00 I

+ + + + + + + +

21.50 I 9 I 5 I 8 I 6 I 4 I 1 I 0 I 24

I I 5.43 I 11070 I 6.52 I 4.35 I 1009 I 0.00 I 26.09

1 I 20.83 I 33.33 I 25.00 I 16.67 I 4.17 I 0.00 I

I 0 I 29.41 I 22.86 I 25.00 I 36,36 I 25000 I 0000 I

+ + + + + + + +

>50 I 4 I 6 I 16 I 13 I 5 I 2 I 1 I 43

I I 6052 I 17039 I 14013 I 5.43 I 2017 I 1009 I 46.74

I I 13.95 I 37.21 I 30.23 I 11,63 I 4065 I 2.33 I

I . I 35.29 I 45.71 I 54.17 I 45.45 I 50.00 1 100.00 1

+ + + + + + + +

TOTAL 17 35 24 11 4 1 92

. 18.48 38004 26.09 11,96 4.55 1.09 100.00

Table 272. Number and percent of institutions having various numbers of science faculty,

by institutions with various percents of faculty with limited personal computer

use and skill, as reported by 83 academic vice presidents or deans and 178

heads of science departments in minority higher education institutions.
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FREQUENCYI
PERCENT I

Percent of Faculty with Ability to Program a Computer

ROW PCT I

COL PCT I t1 011112011 121%...404 1411602 16111.40W oelx-lom TOTAL
. f + + + + + +

1 20 1 7 I 9 1'. 6 I 7 I 3 I 6 1 t

I I 1 1 1 I 1 1

I t 1 1 t 1 1 1 1 1

I I I . 1 1 1 I I

+ . is' + + + + . ss + +

010 I 311 1 f 4 1 2 1 1 I 0 I 21 10

1 1 1,08 1 4,30 I 2915 I 1908 I 0,Q0 I 2,15 1 10,75
I 1 I 10900 1 40,00 I 20,00 f 10,00 1 0,00 1 20,00 o

I t 1 8,331 14,29 1 7,69 o 9,99 1 0,00 1 16,67 I

+ +. . + . . +. + t + I. +

11 -20 I 4 I i 1 2 I 4 1 1 I 1 I 1 1 13
I 1 1 4,30 1 2,15 ; 00 I 1,00 I 1900 I 1908 I 13998
I 1 3007 1 1508 I 30,77 I 7,69 I '7069 1 7969 I

I I 1.44 I 7.14 I 1500 I 9,09 I 25,00 1 8,33
I

+ + + + + + e q + t
21 -50 I 12 1 ,-..-'' '3 1 9 I 4 1 3 1 0 I 5 1 24

I 1 3,23 I 4,60 I 404 1 3,03 I 0,00 I 5,36 1 05,84
I ., o 12,50 I 37990 I 16.67 I 12,50 I . 0,00 I 20,83 I

I I 25900 1 32,14 I 19,39 I 27,27 I 0,00 I 41967 I

+ + 4. + + . + . + +

>50 I 5 1 if I 13 f 14 1 6 I 3 I 4 I 94
I I 4,3.0 I 14,90 I 17420 I 6045 I 3,23 I 4930 I 4,44
I , 1 8,70 I 28,26 1 34978 1 13,04 I 002 1 8,70 1

1 , 1 3933 1 46943 I 61,54.1 54955 1 5900 I 33933 1

+ . + + + + + + +

TOTAL. , 12 28 26 11 it 12 93
f 12,90 30,11 27,96 11083 4,30 12,90 100.00

Table 273. Number and percent of institutions having various numbers of fulltime science
faculty, by institutions with various percents of faculty with ability to
program a computer, as reported by 83 academic vice presidents or deans and
178 heads of science departments in minority higher education institutions.
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W eme 1160.#0

FREQUENCY!
PERCENT I Percent of Faculty with Ability to Program a Computer

ROW PCT I

COL PCT I .1
+ + + + + . 4, + +

t 1 21 1 a 1 9 1 6 1 7 1 3 1 6 1

I . 1 . 1 . 1 . 1 . 1 . 1 . 1

I . 1 . 1 . 1 . 1 . 1 . 1 . i.
I . 1 . 1 . 1 . 1 . 1 . 1 . 1

+ + + + + + + +
0 -10 I 33 1 1 1 3 1 2 1 1 1 0 1 2 1 9

I I 1.09 I 3.26 I 2,17 I 1.09 I 0.00 I 2,17 I 9.78
I . I 11,11 1 33.33 1 22,22 I 11.11 1 0.00 I 22,22 I

I . I 9.09 I 10.71 1 7,69 1 9.09 I 0.00 I 16.67 I

+ + + + + + + +
11.20 I 5 1 6 1 5 1 3 1 2 1 0 1 0 1 16

1 I 6.52 1 5.43 1 3.26 1 2.17 I 0.00 I 0,00 I 17.39
I I 37.50 I 31.25 1 18,75 I 12.50 I 0,00 I 0.00 I

I I 54.55 1 17.86 I 11.54 I 18.18 I 0.00 I 0.00 I

+ + + + + + + +
22.50 I 9 1 I 1 7 1 6 1 3 1 1 1 6 1 24

I 1 1.09 1 7.61 I 6,52 1 3.26 1 1,09 I 6,52 I 26.09
I I 4.17 1 29.17 1 25,00 I 12,50 1 4.17 I 25,00 I

I I 9.09 1 25.00 I 23,08 I 27,27 I 25,00 I 50.00 I

+ + + + + + + +
>50 I 4 1 3 1 13 1 15 1 5 1 3 1 4 1 43

I I 3.26 1 14.13 I 16.30 1 5.43 I 3,26 1 4,35 I 46,74
I 1 6.96 I 30.23 I 34,88 1 11.63 I 6,98 I 9,30 1

I I 27.27 1 46.43 1 57,69 I 45,45 1 75,00 1 33,33 I

+ , + + + + + + +
TOTAL . 11 28 26 11 4 12 92

. 11.96 30,43 28,26 11,96 . 4.35 13,04 100,00

ern*. enuvu$s ws,u rinuenmm %A/mired

4

011,1.20% 12191.40% 141%60% 161/180% 181%0100%1 TOTAL

Table 274. Number and percent of institutions having various numbers of science
faculty, by institutions with various percents of faculty with ability
to program a computer, as reported by 83 academic vice presidents or
deans and 178 heads of science departments in minority higher education
institutions.
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illustrated in Tables 275 through 282. Since relationships are generally

similar regardless of whether the science-faculty-size variable is represented

by the total number of science faculty or the number of full-time equivalent

science faculty, no distinction between these indicators will be made in the

ensuing discussion. The relationships can be summarized as follows: 1) there

is no consistent relationship between the size of science faculties and the

percentage of science faculty reported to use computers for facilitating

administration of their classes (See Tables 275 and 276); 2) the percentage of

faculty reported to use computers for facilitating instruction in their classes

is somewhat higher in institutions with at least 21 science faculty and in the

smallest institutions (those with no more than 10 science faculty), but the

number of responding institutions in the latter category is very small, so

conclusions for the smallest institutions must be regarded as tentative (See

Tables 277 and 278); 3) the percentage of science faculty reported to use com-

puters as a tool in their research is somewhat higher in institutions with larger

numbers of science faculty members, but the relationships between these variables

are modest. In a few very small institutions, large percentages of science

faculty members are reported to use computers in conjunction with their own

research, but numbers of responding institutions in this category (no more than

10 science faculty members) are small, and results must be considered tentative

(See Tables 279 and 280); and 4) percentages of faculty reported to use

computers for games and experimentation are not consistently related to the

number of science faculty employed by their institutions. Although small

sample sizes in some faculty-size categories cloud the existence of any

patterns, and contingency coefficients of 0.49 and 0.51 suggest lack of inde-

pendence among these variables, there is no evidence of monotonicity in the

data shown in Tables 281 and 282.
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FREOUENCY1
PERCENT I

Percent of Faculty Having Access.Computers for Administrative Purposes

ROW PCT I

COL PCT I .1 011 % -20% 12191.40X 141%60% 161%*8011 181%7100%1 TOTAL

+ + * + + + + +

I 25 1 18 1 6 I 4 1 4 1 1 1 0 1

I 1 , . 1 . 1 1 1 1 . 1

1 1 1 . 1 . 1 1 . 1

I . 1 . 1 1 I . 1 0 1 . 1

+ + + + + + + +

0+10 1 32 1 4 1 2 I 0 1 0 1 1 1 2 1 9

1 1 4,94 I 2.47 I 0.00 I 0.00 I 1.23 I 2.47 I 11.11

I I 44.44 I 22.22 I 0.00 I 0.00 I 11.11 1 22.22 I

I I 12.50 I 8.00 I' 0.00 I 0.00 I 25.00 I 40.00 I

+ + + + + + + +

11 -20 I 5 I 5 I 4 I 2 1 0 1 0 1 1 12

I I 6.17 I 4.94 I 2.47 I 0.00 I 0.00 I 1.23 I 14.81

I I 41.67 I 33.33 I 16.67 I 0.00 I 0.00 I 8.33 I

I . I 15.63 1 16.00 I 22.22 I 0.00 I 0.00 I 20.00 I

+ + + + + + + +

21 -50 I la 1 8 1 5 I 0 1 3 1 0 1 2 I 18

I I 5.86 I 6.17 I 0000 I 3070 I 0.00 I 2.47 I 22.22

I I 44.44 I 27.78 I 0.00 I 16067 I 0.00 I 11.11 1

I I 25900 I 20.00 I 0.00 I 50.00 I 0.00 I 40.00 I

+ + + + + + + +

'50 I 9 1 15 1 14 1 7 1 3 1 3 1 0 42

1 I 18.52 I 17.28 I 8.64 I 3.70 I 3.70 1 0.00 I 51.85

I 1 15971 I 33.33 I 16.67 I 7014 I 7.14 I 0.00 I

I I 46.88 I 56.00 I 77.78 1 50.00 I 15.00 I 0.00 I

+ + + + + + + +

TOTAL . 32 25 .9 .6 4 5 81

39.51 30.86 11.11 .7.41 4694 6.17 100.00

Table 275. Number and percent of institutions having various numbers of fulltime science

faculty, by percent of faculty having access to computers for administrative

purposes, as reported by 83 academic vice presidents or deans in minority

higher education institutions.
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t

FREOUENCYI
PERCENT I

Percent of Faculty Having Access to Computers for Administrative Purposes

ROW PC? 1

COL PCT I 91 011s-202 121a-402 o91ys-603 16111-8011 181,110041 TOTAL

+ + + + + + + +

I 26 1 19 I 6 1 4 0 4 I
1 I 0 1 t

1 I t I I t 1 9 / I 1 , I

I I I 9 1 1 . 1 . 1 0 1

I.
+

I

+
. I

+
1

-+
I
+

I

+
1

+

.11

1

+

0.14 1 34 1 3 I 2 1 0 1 01 2 I 0

I o I 305 1 2.50 I 0,00 1 0.00 I 1025 I 2.50 1 20800

I I 37950 I 25.00 I 0,00 I 0.00 1 12.50 1 25.00 I

9968 I 8,00 I 0100 I 0.00 1 25,00 I 40,00 I

.. ..4. . 4. . 4. + + + +

11.20 I a 1 4 1
3 I 2 1 0 1 0 1 0 1 13

I t I 10,00 I 3.75 I 2950 I 0,00 I 0,00 I 0,00 I 16,25

I 9 1 61,54 I 23.08 I 2 I 0.00 I 0.00 I 0.00 I0
I 9 1 25,81 f 12,00 I 22.22 I 0,00 I 0.00 1 0.00 I

+ + 4 + + + + +

21.50 I 14 1 I 6 I 1 I 3 1 0 1 3 I 19

1 1 7,50 1 7050 I 1,25 1 305 I 0800 I 3975 I 23.75

1 I 1,5a 1 31,58 I 5.26 I 25979 I 0100 1 15179 I

1 I 19,35 1 24000 I 11911 I 50900 I 0.00 I 60,00 I

+ + + + + + + +

>50 I
7 1 14 1 14 1 6 1 3 I 3 1 0 I 40

I 6 I 17,50 I 17950 I 7.50 I 3,75 I 3.75 1 0,00 f 50,00

1 1 35.00 I 35,00 I 15,00 1 7,50 1 7.50 1 0.00 1

1 I 45916 1 56.00 I 66.67 I 50,00 I 75,00 1 0,00 I

+ t + + t + + +

TOTAL 0 31 25 9 6 4 5 80

0 8975 31.25 11.25 7.50 5.00 6,25 100.00

Table 276. Number and percent of institutions having various numbers of science faculty,

by percent of faculty having access to computers for administrative purposes,

as reported by 83 academic vice presidents or deans in minority higher

education institutions.
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FREOUENCYI
illPERCENT 1

Percent of Faculty Having Acce to Computers for Instructional Purposes

ROW PCT 1

COL PCT 1 .1 01111.20% 121,14091 14111..60% 16171.80% 18111100,11 TOTAL
+ + + + + + + +

6 I 23 1 9 I 12 I 4 I 6 I I I 3 I *

1 . 1 . 1 . I I I I 1 . 1 . 1 to

I . 1 . 1 I I I 1 . 1 * 1 . 1

0,
r-1

1

+ - --

. 1

.. .4
0 1

+

. 1

+
. 1 .

+
1

+
. 1

+
. 1

+

0..10 1 32 1 3 1 3 I 0 1 1 I 1 1 1 1 9

..-1
1 . 1 3.57 I 3957 1 0.00 I 1.19 I 1.19 1 1.19 I 10.71

0 I 6 I 33.33 I 33.33 I 0.00 1 11.11 I 11.11 1 11.11 I

.
1 6 1 12.50 I 8.82 I 0.00 I 14.29 I 100.00 I 20.00 I

+ + + + + '.. + + +

0
0

0
11.20 1-

1

5 1

. 1

1
6.33

I

1

5
5.95

I

I

0 1 0

0.001 0.00
1

I

0

0.00
1

1

0
0.00

1

I

12
14.29

m I 6 1 18.33 1 41.67 I 0.00 I 0.00 I 0.00 I 0600 I

1 6 1 29017 1 14.71 I 0.00 I 0.00 I 0.00 1 0.00 I

+ + + + 4,.. + + +

21..50 I 15 1 4 1 9 1 3 I 4 1 0 I 1 1 21

1 0 1 4.76 I 10.71 I 3057 1 4:76 I 0,00 I 1.19 I 25.00

1 6 1 19005 I 42086 I 14.29 I 19.05 I 0.00 1 4.76 I

44
0 1 . I 16.67 I 26,147 I 23.08 1 57.14 I 0.00 1 20000 I

H + + + + + + + +

)50 I 9 I 10 I 17 I 10 1 2 I 0 1 3 I 42

I 6 1 11090 I 20.24 I 11.90 1 2038 1 0.00 1 3.57 I 80.00

1 6 1 23.81 1 40.48 I 23.81 1 4:76 I 0.00 I 7.14 I

1 8 1 41.67 I 50.00 1 76.92 I 28.57 I 0.00 I 60.00 I

+ * + + + + + +

TOTAL * 24 34 13 7 1 5 all

6 28.57 40,48 15.48 6.33 1.19 5.95 100.00

Table 277. Number and percent of institutions having various numbers of fulltime science

faculty, by percent of faculty having access to computers for instructional

purposes, as reported by 83 academic vice presidents or deans in minority

higher education institutions.
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FREQUENCY1
,PERCENT 1_

Percent of Faculty Having Access to Computers for Instructional rurposem

ROW PCT 1
COL PCT I

+
I 24
1

1

0

+
0.010 $ 34

1

1

1 ..

+

11.20 1 4
1 0.

I

1

+

2150 1 11
I

I

I

+

>50 I 7

I

I 0

1

+

TOTAL *"

1
+

01110201
+

121/140%
+

14116011
+

1611.801 1811110011
+

1 10 1 12 1 4 1 6 1 1 1 3 1

1 1 . 1 . 1 1 1 1

1 1 . 1 . 1 . I 1 1

1 1 . 1 . 1 1 1 1

+ + + + + +

1 2 1 4 1 0 1 0 1 1 1 1 1

1 2.41 1 4.82 1 0,00 I 0.00 I 1.20 1 1.20 I

1 25.00 1 50.00 I 0.00 I 0.00 1 12.50 1 12.50 I

I 8070 1 11.76 I 0.00 1 0.00 1 100.00 1 20,00 I

+ + + + + +

1 4 1 4 1 0 1 1 1 0 1 0 1

1 9.64 1 4042 1 0.00 I 1.20 1 0.00 1 0.00 I

1 11.54 / 30.77 I 0.00 1 7,69 1 0.00 I 0.00 I

1 54.78 1 11,76 1 0.00 I 14.29 1 0.00 1 0,00 1

+ + + + + +

1
1 10 1 4 1 4 1 0 1 1 1

1

1

1

3.61
13.64
13.04

I

1

1

12.05
45.45
29.41

1

1

I

4082
18.18
30.77

1

I

I

4.82
18.18
57.14

1

/

1

0.00
0.00
0.00

I

1

I

1.20
4.55
20.00

1

1

+ + + + + +

1 10 1 16 1 9 1 2 1 0 1 3 1

1 12.05 1 19024 1 10,84 1 2041 1 0.00 1 3.61 I

1 25.00 I 40000 I 22.50 I 5.00 1 0.00 1 7,50 I

1 3.48 1 47.06 I 69.23 1 28057 1 0,00 1 60,00 1

+ 4 + + + + +

23 34 13 7 1 5

27.71 40096 19.66 8.43 1.20 6,02

Table 278. Number and percent of institutions having various
numbers of science faculty,

by percent of faculty having access to computers for instructional purposes,

as reported by 83 academic vice presidents or deans in minority higher

education institutions.
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TOTAL

8
9.64

.14.

15.66

21
26.51

40
44.19

-aa
100.00



0

FREQUENCY!
PERCENT I

Percent of Faculty Having Access to Computers for Research Purposes

RON PCT I

COL PCT I .1
+ +

I 25 I

I 1

...- I I

.1 . I

+ +

010 I 32 I

I I

1 I

I

+ +

11.20 I 5 I

I

I 1

II

I

+ +

21.50 I 18 I

I I

I 0 I

I I

+ +

. )50 I 7 1

I I

I I

I I

+ IP+

TOTAL

01111.20% 121%04011 141116011 16111.80% 18114.100%1 TOTAL
+ + + + + +

12 I 13 I 4 I 3 I 0 I 1 I

I . I . I . I . I I

. I . I . I . I . I .

. 1 . I . I . I . I . I

+ + + + + +

3 1 4 I .0 I 1 I 1 I 0 I 9
3.61 I 4.82 I 0.00 I 1.20 I 1.20 I 0.00 I 10.114

33,33 I 44.44 I 0.00 I 11.11 I 11.11 I 0.00 I

16.67 I 10.53 1 0.00 I 14.29 1 100.00 I 0.00 I

+ + + + + +

5 1 4 1 2 I 1 I 0 I 0 I 12
6.02 I 4.82 I 2.41 I 1.20 I 0.00 I 0.00 I 14.46

41,67 I 33.33 I 16.67 I 8.33 I 0,00 I 0.00 I

27.78 I 10053 I 11.11 I 14.29 I 0.00
+ + + + + +

I 10 I 4 I 1 I 0 I 0 I 18

3.61 I 12.05 I 4.82 I 1.20 I 0.00 I 0.00 I 21.69
16.67 1 55.56 I 22.22 I 5.56 I 0.00 I 0.00 I

16.67 I 26.32 I 22.22 I 14.29 I. 0.00 I 0.00 I

+ + + + + +

7 1 20 I 12 I 4 I 0 I 1 I 44

8.43 I 24.10 I 14.46 I 4.82 I 0.00 I 1.20 I 53.01
15.91 I 45.45 I 27.27 I . 9.09 I 0.00 I 2.27 I

38.89 I 52.63 I 66.67 I 57.14 I 0.00 I 100,00 I

+ + + + + +

18 38 18 7 1 1 63

/1.69 45.78 21.69 '8943 1,20 1.20 100.00

Table 279. Number and percent of institutions having various numbers of fulltine science
faculty, by percent of faculty having access to computers for research purposes,
as reported by 83 academic vice presidents or deans in minority higher education

institutions.
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r4

Fg4

44
0
$4
0

1
I

FREOUENCY1
PERCENT I Percent of Faculty Having Access to Computers for Research Purposes

ROW PCT 1

COL PCT I .1 01111-.20* 12111.3403 14111-60% 161,100% laus-lani TOTAL
+ + + + + + + +

1 26 I 13 1 13 1 4 1 3 1 0 1 1 1

1 . 1 . 1 1 . 1 9 1 1 o 1

_______ 1 . 1 . 1 . 1 . 1 1
e, I 9

I . 1 1 I I 1 0 : # I
-+ + + + + 4. + +

0-10 I -414 1 2 1 5 1 0 1 0 1 2 I 0 1 8

I , 1 2.44'1 6.10 I 0.00 I 0.00 I 1,22 1 0.00 I 9.76
I 1 25.00 I 62.50 I 0.00 1 0.00 1 12,50 I 0.00 1

.1 1 11.76 1 13.16 I 0.00 I 0.00 I 100,00 I 0.00 1

+ +---- ---- +------- - +- --. ..... ..... ..,..........0. ...... ...,

11.20 I 7 1 5 1 6 I 1

I I 6,10 1 7'32 I 1.22
I I 35.71 I 42.86 1 7.14
I I 29.41 $ 15.79 I 5.56
+ + + +

21*.50 1 15 1 1 1 8 1 6
I . I 3.66,1 106 I 7,32
I I 16.67. I 44.44 I 13.33
1 I 17.65 1 21.05 I 33.33
+ + + +

.)50 I 5 I :7 1
19 I 11

TOTAL

I . 1 8.54 1 23.17 1 1141
I 1. 16.67 I 45.24 I 26.19
I 0 I 41.18 I 50.00 I 61.11
+ + + +

o 17 38 18
20,73 46.34 21,95

1 2 1

1 2.44 I

1 14.29 I

I 28.57 I

+ +

1 1 1

1 1.22 I

I 5.56 I

1 14.29 1
+ +
I 9 I

1 4.88 I

1 9.52 I

1 57.14 I

+ +

7
8,54

0 1 0 1 14
0.00 1 0,00 I 17.07
0,00 1 0.00 4
0.00 I 0,00 1

+ +
0 1 0 1 18

0.00 1 0.00 1 21,95
0.00 I 0.00 I

0,00 I 0,00 I

+ +
Cl 1 1, 42

0,00 I 1.22 I 51.20
0.00 I 2.38 I
0.00 1 100,00 I

+ +

1 1 82
1,22 1,22 100,00

Table 280. Number and percent of institutions having various numbers of science faculty,

by percent of faculty having access to computers for research purposes, as
reported by 83 academic vice presidents or deans in minority higher education

institutions.
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0 FREOUENCTI
Games-Experiment Purposes

PERCENT I
Percent of Faculty Having Access 26 Computers for

ROW PCT I
COL PCT I

+

I

I

I
..-i +

0.10 I

v
I

u I

w
.1

O +
U 1120 I

vi I
w
u

I
C/3

I

+
21.50 I

I

. I

I

+

)50 . . . . I .

I

'11;

I

+
TOTAL

1

+
0111120X
+

121X40X
+

I41X60%
+

161x-a041
+

1811110011 TOTAL
+ +

34 1 la 1 3 I 2 I 6 I Cl 0 I

I . I I 1 . 1 . 1 I

I I I 1 . 1 e I I..
I 1 1 1 I I I

+ + + + + + +

33 I .2 I 2 I .2 I 0 1 i I 1 1 a

1 2.99 I 2.99 I 2,99 I 0.00 I 1.49 I 1.49 I 11.94
. I 25.00 1 25.00 I 25,00 I 0.00 I 12050 I 12.50 I

. I 6.90 I. 6.90 I 40,00 I 0.00 I 100000 I 100.00 I

+ + + + + 4 ft .4

Si 1 1 5 I 0 I 0 I 0 I 0 I 12.

. I 10.45 I 7.46 I 0.00 I 0.00 I 0.00 I 0.00 I 17.91

. 1 56033 1 41.67 I 0,00 I 0.00 I 0.00 I 0.00 I

I .24014 I 17.24 I 000 1 0.00 I 0,00 1 0.00 1

+ $ + + + + +

22 I II 1 I I 1 1 1 I 0 1 0 I 14
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'Table 281. Number and percent of institutions having various numbers of fulltime science

faculty, by percent of faculty having. access to computers for games-experiment

purposes, as reported by 83 academic vice presidents or deans in minority

higher education institutions.
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H. Relationships Between the. Size of Science Faculties, and Efforts to

Improve Academic Computing Capabilities

Relationships between the size of science faculties in minority institu-

tions and two indicators of efforts to improve the status of academic computing

in the institutions are examined in this section. Academic vice presidents'/

deans' responses to the question "Have campus-wide study groups met to study

the acquisition or improvement of computer facilities and capabilities for

instructional purposes?" and science department heads' responses to the question

"Have study groups from your department met to plan for the acquisition or

improvement of computer facilities and capabilities?" will, once again, be

used as indicators of institutional efforts to improve their computing status.

From Tables 283 and 284 we see that the proportion of academic vice

presidents/deans reporting the existence of campus-wide computing study groups

is substantially higher in institutions with more than ten science faculty

members (either total or full-time equivalent). In addition, the percentage

of vice presidents/deans reporting the existence of campus-wide computing

study groups increases monotonically as a function of the number of science

faculty employed by the institution. The contingency coefficients associated

with these tables are 0.44 and 0.42, respectively.

The percentage of Science department heads reporting that departmental

study groups on computing have met is somewhat higher in institutions with

larger numbers of science faculty members than in institutions with fewer

science faculty (See Tables 286 and 287), but the relationships are quite

modest. The percentage of affirmative responses increases by about 15 in

institutions with at least 21 total science faculty members and in instituirons

with at least 11 full-time-equivalent science faculty members. The contingency

coefficients associated with these tables are 0.21 and 0.26, respectively.
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+
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43,24
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0 I 81
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I 16.33 I
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. I 20.27 I
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I 30,61 I
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3 I 13 I

I 17,57 I

I 2,86 I

I 26,53 I

.1.. 4. +
49

66,22

+
II 11
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27.27 I

12,00 I

+
. 2 I 17
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8,00 I

+
1 I 14

1,35 I 18,92
7.14 I

4,00 I

+

25 74
33,78 100,00

Table_283., Number and percent of institutions having various
numbers of fulltime science faculty, by instituions
reporting campus-wide groups having met to study the
acquisition or improvement of computer facilities and
capabilities foi instructional purposes, as reported
by 83 academic vice presidents or deans in minority
higher education institutions.
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Table 284. Number and percent of institutions having various

numbers of science faculty by institutions reporting

campus -wide groups having net to study the acquisi-

tion or improvement of computer facilities and

capabilities for instructional purposes,,as reported

by 83 academic vice presidents or deans in minority

higher education institutions.
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Table 286. --Number and percent of institutions having various numbers of

fulltime science faculty by institutions reporting departmental

groups having met to study the acquisition or improvement of

__computer. facilities and
capabilities for instructional purposes,

as reported by 178 heads of science departments in minority

higher education institutions.
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Table 286. --Number and percent of institutions having various numbers of

fulltime science faculty by institutions reporting departmental

groups having met to study the acquisition or improvement of

__computer. facilities and
capabilities for instructional purposes,

as reported by 178 heads of science departments in minority

higher education institutions.
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_Table 287. Number and percent of institutions having various numbers of

science faculty by institutions reporting departmental groups

having met to study the acquisition or improvement of computer

_facilities and capabilities for instructional purposes, as
reported by 178 heads of science deaprtments deans in minority

higher education institutions.
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_Table 287. Number and percent of institutions having various numbers of

science faculty by institutions reporting departmental groups

having met to study the acquisition or improvement of computer

_facilities and capabilities for instructional purposes, as
reported by 178 heads of science deaprtments deans in minority

higher education institutions.

_Table 287. Number and percent of institutions having various numbers of

science faculty by institutions reporting departmental groups

having met to study the acquisition or improvement of computer

_facilities and capabilities for instructional purposes, as
reported by 178 heads of science deaprtments deans in minority

higher education institutions.
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I. Relationships Between Science Degree Offerings and Access to Academic

Computing

In this section we examine relationships between the science degrees

offered by minority higher education institutions and various indicators of

access to academic computing facilities and opportunities. In particular, we

examine relationships between academic vice presidents' or deans' responses to

questions on whether or not their institutions offer associate, bachelors,

masters, and doctoral degrees in the sciences and whether or not their insti-

tutions offer an academic minor in the sciences, and the following six indicators

of access to computing for academic purposes in those institutions: vice

presidents' /deans' reports on whether-or not their institutions have access to

a computer, science department heads' reports on whether faculty and students

in their departments have access to a computer for academic purposes, whether

undergraduates in their departments are provided access to a computer, whether

graduate students in their departments are provided access to a computer, and

whether faculty in their departments are provided access to a computer, and

finally, vice presidents' /deans' reports on whether or not a computer is

located on their campus.

Relationships between these variables are summarized in Figure 2, and

more detailed information on individual relationships is provided in Tables

288 through 317.

From Figure 2 we see that institutional access to a computer is unrelated

to whether or not a minority institution offers any degree other than a

bachelors degree, and Is only slightly positively related to that variable.

Science faculty and students have a slightly lower probability of having access

to a computer in institutions that offer an associate degree in science, a

substantially higher probability of having access to a computer in institutions
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that offer a science bachelors degree, and a modestly higher probability of

access in institutions that offer a masters degree. Their access to a computer

is apparently unrelated to whether or not their institution offers a science

doctorate or a minor in science. Science undergraduates are no less likely to

have access to a computer in institutions that offer an associate degree in

science, markedly more likely to have such access in institutions that offer

a science bachelors degree, and slightly more likely to have such access in

institutions that offer a science masters degree, a science doctoral degree,

or a minor in science. Graduate students in the sciences are slightly less

likely to have access to a computer in institutions that offer an associate

degree in science, substantially more likely to have such access in institutions

that offer a bachelors degree or a masters degree in the sciences, and markedly

more likely to have such access in institutions that offer either a doctorate

in the sciences or a minor in science. Faculty in the sciences are slightly

more likely to have access to a computer in institutions th.lt offer a masters

degree in the sciences. Otherwise, their access to a computer appears to be

unrelated to the degree offerings of their institutions. An institution is

somewhat less likely to have a computer located on its campus if it offers an

associate degree in the sciences, substantially more likely to have a computer

on its campus if it offers a bachelors degree in the sciences, and somewhat

more likely to have a computer located on its campus if it offers a masters

degree in the sciences. Whether offering a doctorate is related to the like-

lihood of having a computer on campus cannot be determined from available data

due to the smell number of institutions providing data on both questions.

Whether or not an institution offers a minor in the Sciences appears to be

unrelated to the probability that it will have a computer located on its

campus.
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Figure 2. Continued

Indicator of Access to Computing Facilities

Degree

Offered Institutions Has Science Faculty and Science Undergrads Science Grad Science Faculty Computer

Access to a Students Have Access Have Access to a Students Have Have Access to Located

Computer to a Computer Computer Access to a a Computer on Campus .

Computer

Minor in Table 312. No Table 313. No Table 314. Slight Table 315. Table 316. No Table 317.

Science relationship relationship positive relation- Marked positive relationship No relation-

Contingency Contingency ship. Contingency relationship Contingency ship

coeff. 0.02 coeff. 0.00 coeff. 0,12 Contingency

coeff, 0.36

coeff. 0 0,03 Contingency

coeff. 0.06

Figure 2. Summary of relationships between the degree offerings of minority higher education

institutions and indicators of access to academic computing facilities, as reported

by 83 academic vice presidents or deans and 118 heads of science departments,
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Table 289. Number and percent of institutions
offering an associate degree in science,

by institutions providing access to a

computer for science faculty or students,

as reported by 83 academic vice presidents

or deans in minority higher ed:-cation

institutions.
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by 83 academic vice presidents or deans in

minority higher education institutions.
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graduate students, as reported by 83 academic

vice presidents or deans in minority higher

education institutions.

534



ST AllSIIC AL ANALYSIS SYSTE

as

c.3

as

c.3

zn

-396-

118LE OF OFFA BY-ACCFAC

.21:39 WED

IS SCIENCE ASSOCIATE DEGREE OFFERED ACCFAC COMP

FREQUENCY I Science Faculty Have Access to a Computer
PERCENT
.ROW PCT
COL ITT

I

1

I I.

4
..1YES I NO

+ +
I

+
'TOTAL

I 20 I 34 I 2 I c
I 1 1 1 .

1 I I I

I 1 1 . 1

4 + + +

YES 1 29 I 41 I 4 I 45
I I 42.27 I 4.12 I 46.39
I I 11.11 I 8.89 I

I I 45.05 I 66.67 I

+ 4 + +
NO I :21 I 50 1 2 I 52

I I 51.55 I 2.06 1 53.61
1 1 96.15 I 3.85 1

1 I 54.95 I 33.33 1

4 + + +
TOTAL . 91 .6 97

_ _.....93.81 6.19 100400

Table 292 Number and percent of institutions offering
an associate degree in science, by institu-
tions providing access to a computer for
science faculty, as reported by 83 academic
vice presidents or deans in minority higher,
education institutions.
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Table 293 Number and percent of institutions offering
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tions having a computer located on campus,

as reported by 83 academic vice presidents

or deans in minority higher education

institutions.
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TABLE OF OFFS .9ftilAcord3

398
21:36 NEON

.OFFS IS SCIENCE .BACNELORS .OFFERED INACOMP DOES INSTITUT

-FREQUENCY I
'PERCENT 1

*OW PCT 1

;COLCOL PCT 1

+
I

1

1

I

+
YES I

1

I

1

+

NO 1

I

I

1

+

TOTAL

Table 294.

Institution Has Access to a Computer

INC.1NO I TOTAL

+ + +

0 1 .4 1 .2 1

0 I 1 , 1

e 1 . 1 . 1

0 1 0 I 0 I

+ + +

1 1 -37 1 .3 I 40

1 48,68 1 3,9! 1 52,63

1 12,50 1 1,50 1

1 56906 1 30.00 1

+ + + .

0 1 29 1 1 1 36

1 .311,16 1 9,21 1 47,37

1 80.56 1 19.44 1

1 4304 1 70,00 1

+
66

*
10

*
/6

8604 .13,16 100,00

Number and percent of institutions offering

-a bachelors degree in science, by institu-

tions having access to a computer, as

reported by 83 academic vice presidents or

-deans in minority higher education insti-

tutions.
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21:39 .WEC

'TABLE OVOFFiiii DOMPAC

_OFFE . IS SCIENCE BACHELORS OFFERED COMPAC FACULTY.STU1

'FREOLJENCY1 Science Faculty or Students Have
'PERCENT I Access to a Computer
ROW PCT I

-COL PCT I 1YES INC I TOTAL

TOTAL

Table 295.

2
+
1

I

I

I

+

40
.

.

+
1

1

1

I

+
-13 I 66 1

I

56,67
90.67

I

I

1 74.73 I

4,... -. .....+
23 1

I 19147 I

I 51.11 I

I 25.27 I

+ +
91

-7543

5903 I 62,50

75.86 I

18.33 I 37.50
48.89 I

24.14 I

9.33 1

.22 1

3,11 1

'7 I

1

. I

. 1

+

+

+

+

45

75

29 120
24.17 100.00

Number and percent of institutions offering

a bachelors degree in science, by institu-
tions providing access to a computer for
science faculty or students, as reported by

83 academic vice presidents or deans in

minority higher education institutions.
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TABLE OF 17FFABi UNDAC

21:39 WEE

OFFS IS SCIENCE BACHELORS OFFERED UNDAC COMPUTERS Al

FREQUENCY I Science Undergraduates Have 110
'PERCENT I .Access to a Computer
MOW PCT I

'COL F OYEStT I 1NO 1 TOTAL
+ + +

I 20 I .88 I .2 I

I I . 1 1

I 1 1 . 1

I . 1 1 1

+ + + +
YES . 1 ..19 1 65 1 4 1 69

1 1 70.65 I 4.35 I 75.00
1 1 94.20 I. 5.80 1

1 1 80.25 1 36.36 1

.0 + - - -- . .+ +
NO I 32 1 16 1 1 1 23

I 1 17.39 I 7.61 1 25,00
I . I 69.57 I 30.43 I

I I 19.75 1 63.64 1
+ + + +

TOTAL 81 11 92
. 88.04 11.96 100.00

Table 296. Number and percent of institutions offering
a bachelors degree in science, by institu-
tions providing access to a computer for
undergraduate science students, as reported
by 83 academic vice presidents or deans in
minority higher education institutions.
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IAIISILICAL ANALT5L0 .0Twri

OF OFFS

BACHELORS

-401-

RADAC

21:39 WEC

TABLE

SCIENCE

BY 4RADAC

COMPUTERS AVAILAB
---OFF6 _

FREQUENCY
EERCEKT

-IS

I

I

_OFFERED

Science Graduate Students Have Access to a Computer'

ROW PCT I

'COL ITT I . I YES INO I NOT APPL I TOTAL
+ + + + +

I 44 I 12 I 4 I 0 I

I I I . I . I

I . I . o I a I o I

I I o I I I

+ . . . .

I 45 I 38 I - - . 4 I . 1 1 43YES _

I 1 73.08 I 7.69 I 1.92 I 82.69

I I 88,37 I 9.30 I 2.33 I

I 1 100.00 I 30.77 I 100.00 I

+ . . + .
it 0 I 46 I 0 I 9 1 0 I '9

_ I I 0.00 I 17.31 I 0.00 I 17.31

I I 0.00 I 100.00 I 0.00 I

I I 0.00 I 49.23 I 0.00 I

+ + + + +

TOTAL 38 13 1 52

. 73.08 25.00 1.92 100.00

Table 297. Number and percent of institutions offering a

bachelors degree in science, by institutions
providing access to a computer for science

graduate students, as reported by 83 academic

vice presidents or deans in minority higher

education institutions.
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'TABLE OF 7OFFB Bi iCCFAC.

OFFS IS SCIENCE BACHELORS OFFERED

21:39 WECN

ACCFAC COMP FACIL/T I

'FREOUENCY1
'PERCENT I Science Facult Have Access to a Commuter

ROW PCT I

IYES I NO 1 'TOTAL

0

XES

*COL PCT I

1

1

I

I

1

1

I

-18 1 . 67 1

20 1

1

1

1

I 72.04
I 95.71 1

37 1

1

I

1

1

.3.23 I '75 /127

44,29 1

.3 1

3 1

1

1

1

70

.-4
-,:u

I 1 /6914 I 60400 I

0 4 * 4 4
0
M NO 1 32 1 21 1 2 1 24

. 1 1 22.58 1 2.15 1 24.73
(3
0 I 1 91,30 1 8,70 1

w
.,-1 1 I 23986 1 40.00 1

(3N + + + +

TCTAL 88 5 93
94,62 5,38 100.00

Table298. Number and percent of institutions offering

a bachelors degree in science, by institu-
tions providing access to a computer for

science faculty, as reported by 83 academic

vice presidents or deans in minority higher

education institutions.
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TABLE OF CIFFBIY CAMPCOMP

21:36 WEI

IS SCIENCE BACHELORS OFFERED CAMPCOMP IS COMPUTER

'FREQUENCY,
'PERCENT I

Computer is Located on Campus

MOW PCT I

ItOL PCT I IYES INO

W I I I I 'TOTAL

f..,
+ + + +

ww I 2 I 3 I 1 I

.0 II i I I

02 I i i i

.

M
M i i i 4

+ + + +

YES I 4 I 35 I 2 I 37

I I 33,03 I 3.03 I 56,06
I I 14.59 I 5.41 I

I I 47.31 I 14.29 I

+ + + +

AO I 7 I 17 I 12 I 29
I I 25.76 I 18.18 I 43,94
I I 38,62 I 41.38 I

I I 32,69 I 85.71 I

+ + + +

52 14 66
7:8,79 21,21 100.00

-TCTAL

Table 299 - Number and percent of institutions' offering
-a bachelors degree in science, by institu-
tions having a computer located on campus,
as reported by 83 academic vice presidents
-or deans in minority higher education
institutions.
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TABLE OF OFFM BY INACOMP

,OFFM IS SCIENCE 'MASTERS OFFERED INACOMP DOES

FREQUENCY
PERCENT lInstitution Has Access to a Computer
ACM PCT I

'COL PCT I

+__ ___Ii
I 0

44 I
44
0 I

co I o
w
w +
w YES I 1
8 I

w
m I i

w I

4.,

T 4

A NC I 0

I)
w I

= 1

w
c.)

,-1 I

m *

'TOTAL
o

-404-

21:36 WE

IYES INC I TOTAL
+ + +
I 6 I / I

I I I

I . I I

I . I . I

+ + +

I 11 I 1 I 12
I 14.86 I 1.35 I 16.22
I 11.67 I 8.33 I

I 17.19 I 10.00 I

+ + +
I 53 I 9 I 62
I 71.62 I 12.16 I 83.78
I 65.48 I 14.52 I

I 62.81 1 90.00 I

+ + +

. 64 10 74
'416-09 13.51 100.00

Table 300 Number and percent of institutions offering
a masters degree in science, by institutions
having access to a computer, as reported by
83 academic vice presidents or deans in
minority higher education institutions.
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OFFP

405
'TABLE OF OFFM BY COMPAC

21:39 WED

.13 SCIENCE MASTERS OFFERED COMPAC FACULTYSTUDEN

fRECUENCYI Science Faculty or Students Have
'PERCENT I _Access to a Computer
ROW PCT I

COL PCT 1 . IYES INC I TOTAL
+ + + +

1 3 1 40 1 19 I

I 1 1 1

I 1 1 1

I I I 1 . I

+ + 4 +

YES 1 1 1 35 1 I 38
1 1 29.41 1 2.52 1 31.93
1 I 92.11 1 7.89 1

1 1 38.46 1 10.71 1

+ + + +

NO 1 .21 1 56 1 25 1 81
1 I 47.06 1 21.01 1 68.07
1 1 69.14 1 30.86 I

I 1 61.54 1 89.29 1

-se + + +

TOTAL 91 28 119
76.47 23953 100.00

Table 301. Number and percent of institutions offering

a masters degree in science, by institutions
providinvaccess to a computer for science
faculty or-students, as reported by 83
academic vice presidents or deans in minority

higher education institutions.
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TABLE OF OFFM BY UNOAC

OFFM IS SCIENCE MASTERS OFFERED VNOAC

FREQUENCY I Science Undergraduates Have

I
Access to a Computer_PERCENT

.ROW PCT I

:COL PCT I YES INO I 'TOTAL
+ + +

I 22 1 38 I 2 I

I I I

I I I

I I I

+ + +

_YES 6 1 32 1 1 1 33

I I 34.78 I 1009 I 35.87
I I 16.97 I' 3.03 I

I I 39,51 I 9.09 I

+ + + +

NO I 43 1 49 I 10 I 59

I 0 53.26 I 10,87 I 64.13
I I 83.05 I 16.95 I

I I 60.49 I 9001 I

+ + + +

TOTAL 81 11 92
8804 11.96 100.00

Table 302. Number and percent of institutions offering
a masters degree in science, by institutions
providing access to a computer for under-
graduate science students, as reported by
83 academic vice presidents or deans in
minority higher education institutions.
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:ST A'T /SIIC AL ANALISII 'S'YSTEP4

OFFM _

FREQUENCYI
'PERCENT

_IS

I

21:39 WEC
_ .

TABLE CF °FPI! BY 4RADAC-

SCIENCE MASTERS OFFERED RADAC COMPUTERS AVAILABLE

Scieude Graduate Students Have Access to a Compute:

.ROW PCT I

COL PCT I rfES INC 1NOT APPLI 10TAL
4.........q............w......

I 46 I. 12 I 4 I 0 I

1 I 1 1 1

I I I I I

I I 1 e I . 1

YES
4...-...
I 8

4,

I 31
+
I 0

+

I 0

+
I 31

I I 59,62 I 0.00 I 0.00 I 59.62
I I 100.00 I 0.00 I 0000 I

I I 81.58 I 0.00 I 0.00 I

+ + + + +

NO I 81 1 7 I 13 I 1 I 21
I 13.46 I 25.00 I 1.92 I 40.38

I I 33.33 I 61.90 I 4.76 I

I o I 18.42 I 100.00 I 100.00 I

+ + + + +
TOTAL 38 13 1 52

73.08 25.00 1,92 100.00

Table 303. Number and percent of institutions offering a
masters degree in science, by institutions pro-_

viding access to a computer for science graduate
students, as reported by 83 academic vice
presidents or deans in minority higher education
institutions.
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21:39 WE!

OFF,'

I

1

I

408
TABLE OF OFF$ BY ACCFAC

IS SCIENCE MASTERS OFFERED ACCFAC COMP FACILITII

Science Faculty Have Access to a Computer

FREQUENCY
-PERCENT
.ROM PCT
COL PCT 1 I YES INO 1 'TOTAL

+ + + +
1 .22 1 37 I 3 1

1 I I . I

1 1 I I

I . 1 : I 1

4 4 + +
YES I Ail 35 1 0 I 35

I I 37.63 I 0.00 I 37,63
I I 100.00 I 0.00 I

I I 39.77 I 0.00 I

+ 4 +
-N C I 01 1 53 I 5 1 58

I 1 56,99 I 5.38 1 62.37
I 1 91.38 I 13.62 1

I I 60.23 1 100.00 I

+ + + +
TCTAL aa 5 93

94,62 5.38 100.00

AI

Table 304 Number and percent of institutions offering
a masters degree in science, by institutions
-providing access to a computer for science
faculty, as reported by 83 academic vice
presidents or deans in minority higher
education institutions.
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'TABLE

IS'SCIENCE

1

ANAL Tbta a 4 *al

21:36 MEAN

-409-

OF OFFM BY tAMPCOMP

MASTERS OFFERED tAMPCOMP IS COMPUTER ON

Computer is Located on Campus

,OFFM

pREGUENCY1
PERCENT
A010 PCT I

:COL PCT I RYES INO 1

1 I
1 I TOTAL

4 + + +

1 2 I 5 I 1 1

1 1 1
1 o

1 1 . 1
1

1 1 . 1 . 1

+ + + +

YES 1 2 I 11 1 0 I 11

1 I 17.19 1 0.00 I 17.19

1 I 10000 1 0.00 I

1 el 22.00 1 0.00 1

+ + + 4

NC 1 9 I 39 i 14 1 53

I 1 60.94 1 21.36 I 82981

1 1 13.58 1 26.42 I

1 1 75.00 1 100.00 1

+ + + 4

TOTAL 50 14 64

6 T8.13 21.88 100.00

Table 305 Number and percent of institutions offering

a masters degree in science, by institutions

having a computer locited on campus, as

reported by 83 academic vice presidents or

-deans in minority higher education institutions.
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TABLE .0FbFFD WINAdOMP

21:36 WEI

OFFD IS SCIENCE DOCTORATE OFFERED INACOMP DOES INSTIT

TREGUENCY1

18

w
u
0
-,4

u
m

Institution Has Access to a Computer

'PERCENT
ROW PCT

I

I

:COL 'CT I IYES I 'TOTAL
.,

+ +
_JNO
+ +

I 0 I 1 1 2 I

I 1 1 o I

I o I 1 I

1
1 I I

+ + + +

YES I 1 1 3 1 1 I 4

I I 4.11 I 1.37 I 1.4a
1 1 75.00 I 25.00 I

1 1 4:76 I 10.00 I

+ + + +

NO I 0 I 60 I 1 1 69

I I 82.19 I 12.33 I 94,52

I I 86.96 I 13.04 I

I I 95.24 1 90.00 I

+ + + +

'TOTAL 63 10 73

86.30 1300 100,00

Table 306. Number and percent of institutions offering

a doctorate degree in science, by institutions

having access to a computer, as reported by

83 academic vice presidents or deans in

minority higher education institutions.
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'TABLE OF OFFO BY COMPAC

21:39 b

.OFFD _IS SCIENCE DOCTORATE OFFERED COMPAC FACULTY.S1

TREGUENCY1
PERCENT I

ROW PCT I

COL PCT I .

+

I

I

I

I

4a---YES 1m
I

0
1.1 I

1
0

.1.1 4

NC I

I

I

I

4

TOTAL

Science Faculty of Students Have
Access to a Computer

IYES INO I TOTAL
+ + +

3 I 44 I 19 I

I I I

1 .. I

I I I

+ + +

1 1 . _11 1 3 1 14
I 9.57 I 2.61 I 12.17

o I 78.57 I 21.43 I

I 12.64 I 10.71 I

+ + +

21 1 76 I 25 I 101
1 66.09 I 21.74 1 87.83
1 75.25 I 24.75 I

I 87.36 1 89.29 I

+ 4 +

87 28 115
75.65 24.3! 100.00

Table 307. Number and percent of institutions
offering a doctorate degree in science,
by institutions providing access to a
computer for science faculty or stu-
dents, as reported by 83 academic vice
presidents or deans in minority higher
education institutions.
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tWFD

PREGUENCYI
PERCENT I

ROW PCT I

COL PCT I

ai
C.7

ai

C.7

A N A L Y S I S S Y S T E M M

21:39 1
412-

'TABLE OF ;OM BY LINOAC

ZCIENCE DOCTORATE OFFERED VNOAC COMPUTE

Science Undergraduates Have
Access to a Computer

IYES INO
+ 4. +
I 22 I 42 I

I I . I

I 1 1

1 1 1

+ + +
_YES_ I _ _6

1

I

I

ft+

NC I 43
I

I

I

+
TOTAL

I _ 9 I

I 10.23 I

I 100.00 I

I 11.69 I

+
1

4.4.

se 1

I 77.27 I

I 86808 I

I 88631 I

+ +
77

87.50

I TOTAL

.2 I

1

I

. 0
0.00 I

0.00 I

0.00 I

I 79
I 89.77

1

11
_12.50
13.92

100.00

9
10.23

11 88
12.50 100.00

Table 308. Number and percent of institutions offering
a doctorate degree in science, by institu
tions providing access to a computer for
undergraduate science students, as reported
by 83 academic vice presidents or deans in
minority higher education institutions.
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TABLE OF OFFD BY 6RADAC

-413-
21:39 WI

__OFFD .
IS SCIENCE DOCTORATE OFFERED 6RADAC COMPUTERS AVAIL.

FREQUENCY!
..______P_ERCENT

ROW licT
COL PCT

its

.I.J

NO

w
o
o
w
,4
C.,W

TOTAL

I Science Graduate Students Have Access to a Computer

I

I IYES INO INOT APPLI TOTAL

+ + + + +

I 46 I 16 I 4 I 0 I

I I I I I

I I I. I I

I .1 I I I

+ + + + +

.-I 5 I 10 I 0 I 0 I 10

I I
20,83 I 0,00 I 0,00 I 20.83

I I 100.00 I 0,00 I 0,00 I

I A I 29,41 I 0.00 I -0.00 I

+ + + + +

I 84 1 24 I 13 I 1 I 38

I I 50,00 I 27.08 I 2,08 I 78,17

I I 63,16 I 34,21 I 2.63 I

I I 70,59 I 100,00 I 100.00 I

+ 4 4 4 4

34 13 1 48

70,33 27,08 2,00 100.00

Table 309. Number and percent of institutions offering a

doctorate degree in science, by institutions
providing access to a computer for science

graduate students, as.reported by 83 academic

vice presidents or deans in minority higher

education institutions.
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TREQUENCYI
PERCENT I

.ROW PCT I

'COL PCT I

I

11) -YES
I

TOTAL

Table 310.

-414-
21:39 WE

TABLE OF OFFDBiTieFAC

IS SCIENCE DOCTORATE OFFERED ACCFAC COMP FACILI

Science Faculty Have Access to a Computer

IVES INO I TOTAL

.22 I 41 I 3 I

1 0 1 1

-0 I I 1

I 1 1

+ +

4 I . 11 I 0 I 11

I 12.36 1 0.00 I 12.36
I 100.00 I 0.00 I

I 13,10 I 0.00 I

44 I 73'1 5 I 78

a I 12.02 I .5.62 I 87,64
I 13,59 I 6.41 I

I 56.90 1 100.00 I

84 5 89

94,38 5.62 100,00

Number and percent of institutions offering

a doctorate degree in science, by institu-
tions providing access to a computer for

science faculty, as reported by 83 academic
vi ie presidents_or deans in minority higher

education institutions.
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a

'TABLE OF OFFD .5Y-tAMPCORP

21:36

OFFC

'FREQUENCY!
PERCENT I

1

I

1

IS SCIENCE .DOCTORATE OFFERED CAMPCOMP IS COMPUT'

Computer is Located on Campus
ROM PCT
COL PCT

,

IYES
1

INO
1 'I TOTAL...

+ + + +

. 1 2 I 6 1 1 I

1 1 1 1

I 1 1 1

1 . 1 1 1

+ + + +
YES I 2 1 3 1 0 I 3

I I 4.76 I 0.00 I 4.76
I 1 100o0 I 0.00 I

I 1 6.12 I 0.00 +I

+ + + +
NO I 9 1 46 1 14 I 60

1 1 73.02 I 22.22 1 15.24
I I 76.67 I 23,33 1

1 1 1308 1 100.00 I

+ + + .+
'TOTAL 49 14 63

77.78 22.22 100.00.

Table 311. Number and percent of institutions offering
a doctorate degree in science, by institu-
tions having a computer located on campus,
as reported by 83 academic vice presidents
-oz deans in minority higher education
institutions.
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-416-

MINOR

'FREQUENCY!
'PERCENT

'TABLE

IS

I

OF MINOR BY INACOMP

'SCIENCE MINOR OFFEREC INACOMP

Institution Has Access to a Computer
-ROW PCT I

CQL PCT I IYES IMO I TOTAL
41.

I 0 I 6 I 1 I

I I I I

I . 1 . 1 .

1 I . 1 . 1

4 + + +
YES 1 1 I 33 I 4 1 39

I e I 44.00 I 8.00 I 52.00
1 1 154062 I 15.38 1

I I 51656 I 54655 I

+,, + + +
NC I 0 I 31 I 5 I 36

1 , I 41033 I .67 I 48.00
I I 86.11 I 13089 I

I to I 48.44 I 45.45 I

+ + + +
TCTAL 64 11 75

85.33 14.67 100.00

Table 312 . Number and percent of institutions offering
a minor in science, by institutions having
access to a computer, as reported by 83
academic vice presidents or deans in minority

. _higher education institutions.
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21:39
417

OF MINOR R COMPAC

SCIENCE MINOR OFFERED IMOAC FACULTY -STUDE

Science Faculty or Students Have
Access to a Computer

-TA-BLE

MINOR

FREGUENCY1
PERCENT I

RCM PCT 1

COL 'PCT 1 'YES INO 1

1 1 40 1 19 1

0 1 1 . 1

. 1 1 . 1

1 . I s 1

... ro,r ,,. + +

17 55 I 17 I 72
-.:22 I 14.29 1 60.50
76.39 I 23.61 1

1 60.44 I 60.71 1

+ + +
13 I 36 I 11 1 47

1 10.25 I 9.24 I 39.50
e 1 76.60 I 23.40 1

1 39.56 I 39.29 I

+ + +
91 2e 119

76.47 23.53 100.00

0
0
4.4

0
0

I

0

1

1

I

I

.4

YES 1

1

1

1

0,.........4

IMO 1

6

1

1

......u.....4

TOTAL

Table 3113 Number and percent of institutions offering
a minor in science, providing access to a
ccmputer for science faculty or students,
as reported by 83 academic vice presidents
or deans in minority higher education

institutions.
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TABLE OF MINOR BY UNDAC

21:39

11/NOR IS SCIENCE MINOR OFFEREC UNIVAC COMPUTERS AVS

"FREQUENCY I Science Undergraduates Have
'PERCENT I Access to a Computer

ROW PCT I

'COL PCT 1 ,IVES I NO I TOTAL
+ + + +

a, I
1.4

o I
44

--44-o I

I.

c.)

a, YES 1
v4o I
cn

o
I

v4 I

to +ii
o NO I

o4 I

I

I

+
TOTAL

Table 314

20 I 38 I .2 I

I I I

I I I

I I $ I

+
27 I 51 I 5 I 36

I 55,43 I 5.43 I 60,87
1 91,07 I 8,93 1

I 62,96 I 45.45 I

+ + +
24 I 30 I 6 I 3C

I 32,61 I 6,52 I 39,13
1 83.33 I 16.67 1

1 37,04 I 54.55 I
+ + +

81 11 92
0 88,04 11.96 100.00

Numbar and percent of institutions offering
a minor in science, by institutions providing
access to a computer for undergraduate science
students, as reported by 83 academic vice
presidents or deans in minority higher
education institutions.
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TABLE OF MINOR BY GRACJAC

21:39

MINOR IS SCIENCE MINOR OFFERED ORACJAC COMPUTERS AVAILABL

'FREQUENCY'
.PERCENT 'Science Graduate Students Have Access to a Computer

ROW PCT I

:COL PCT I 1YES 1NO INOT APPLI TOTAL
+ + + + +

I 40 1 16 I LI I 0 I

I I I I I

I I I . I I

I I I I .
+ + + + +

YES I 54 I 24 1 4 1 1 I 29
I I too() I 8.33 I 2.08 I 60.42
I I 82.76 I 13.79 I 3.45 I

I I 70.59 I 30.77 I 100.00 I

+ + + + +

NO I 41 I 10 I 9 I 0 1 19
I I 20983 I 18.75 I 0.00 I 39.58
I I 52.63 I. 47.37 I 0.00 1

I 1 29,41 I 69.23 I 0.00 I

+ + + + +
TOTAL . 34 13 1 48

70.83. 27 .08 2.08 100.00

Table 315 . Number and percent of institutions offering a
minor in science, by institutions providing
access to a computer for science graduate
students, as reported by 83 academic vice
presidents or deans in minority higher edu-
cation institutions.
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'TABLE OF MINOR BY ACCFAC

21:39

14/NOR IS SCIENCE MINOR OFFEREC ACCFAC COMP FACILITI

(II
'FREQUENCY!
.RERCENT i Science Faculty Have Access to a Co uter

ROW PCT I

"COL PCT I

+
I

I

I

1

+
_YES I

I

I

I

+
NC I

I

I

I

+

'TOTAL

.

.20

.

IYESI YES

+

I 38
1

1 .
i .
+

I

++.......4.
I .2 I

I I

1 . 1

s 1

+ +

"FOUL

0

:26 I 53 I A I 57
I 56,99 I 4,30 1 61.29

4 I 92,98 I 7,02 I

I 60,92 I 66,67 I

+ 4..., +
24 I 34 I .2 I 36

0 I 36,56 I 2,15 I 3d.71
I 9404 I 5,56 I

1 39,08 I 3303 I

+ + +

o 87 4 93

o 93,55 6,45 100.00

Table 316. Number and percent of institutions offering a
minor in science, by institutions providing
access to a computer for science faculty, as
reported by 83 academic vice presl-lents or
deans in minority higher education institutions.



:STATISTICAL ANALYSIS 'SYSTEM
-421-_ .

-TABLE OF MINOR BY CAMPCOMP

21:36

___ MINOR ___IS SCIENCE MINOR OFFEREC CAMPCOMP IS COMPUTER 0

TREGUENCYI
PERCENT 1 --Computer is Located on Campus _
'ROW PCT I

'COL PC? I OYES INO I

I . I I 1 'TOTAL
+ + +- -0 --000+

w I 1 I 4 I :2 I ,

44
w I I I c 1

w
0 I I I I

I I . I I

w
u + + + +_
w YES I 7 I 27 I 6 I 33
.,4

u I I 42.19 I 9.38 I 51,96m
I I 8102 , 18.18 1

1 1 52,94 I 46.15 I

m + .0 + +
w
o NO I. 5 1 24 I 1 I 31

I I 37.50 I 10,94 I 48,44
I e I 77,4n I 22.58 1

I I 47,06 I 53,8! 1

+ + 4.

"TOTAL 51 13 64
/9,69 20,31 100,00

Table 317. Number and percent of institutions offering a
minor in science, by institutions having a
computer located on campus, as reported by 83
academic vice presidents or deans in minority
-higher education institutions.
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J. Relationships between Science Degree Offerings and the Computing

Skills of Faculty and Students in the Sciences

This section contains an examination of relationships between the level

of science degrees offered by minority higher education institutions and the

reports of science department heads in those institutions on the computing

capabilities and skills of students who were newly enrolled in their depart-

ments in the fall of 1978, those of science students currently enrolled during

the 1978-79 academic year, and those of faculty employed in their departments.

These relationships are summarized in Figures 3 through 5, and are illustrated

in greater detail in Tables 318 through 377.

Relationships between the level of science degrees offered by minority

institutions and the reported computing capabilities and skills of students

newly enroll.,,td in cc -(.once departments iu the fall of 1978 are summarized in

Figure 3. Y.:or. tha?.. sva'inary, it appears that the computing skills of newly

entering stlk 12,Ants are somewhat inferior in institutions that award

associate dea..ees in the licieuces, are slightly superior in institutions that

'ward bachelors degrees in the sciences, are modestly superior in institutions

that award masters degrees in the sciences, are not related in a determinate

mann,17 to whether or not an institution awards a doctoral degree in the sciences

because relatively fiw such institutions provided data, and are inconsistently

relataU to the offering of a minor in science by minority institutions.

The computing skills of students who were currently enrolled in science

departments dur..ng the 1973 -79 academic year are related to the academic degree

offerings of minority higher education institutions in the manner summarized

in Figure 4. From that figure, it appears that the computing skills of cur-

rently enrolled students in the sciences are slightly inferior in institutions

that award associate degrees in the sciences, are slightly to modestly superior

50.



Degree

Offered

Percent of Newly jilting

Computing Skills at

Science Students with

Various Levels

No Computer Training

or Skills

General Awareness of

Computers

Limited Personal

Computer Use/Skill

Ability to Program

a Computer

Science Table 318. Modest

Associate positive relationship

Degree Contingency

coeff. 0.29

Science Table 330. Modest

Bachelors negative relation -

Degree ship. Contingency

coeff. m 0.29

Table 319. Marked

negative relation-

ship. Contingency

coeff. 4 0.38

Table 320. No

relationship

Contingency

coeff.. 0.11

Table 321. Modest

negative relation-

ship. Contingency

coeff. 0.25

Table 331. Slight

positive relation-

ship. Contingency

coeff. a 0.16

Table 332, Slight

positive relation-

ship. Contingency

coeff. 0.20

Table 333. No

relationship

Contingency

coeff. 0.17

Science

Masters

Degree

Table 342. Slight

negative relation-

ship. Contingency

coeff,, 0.20

Table 343. No

relationship

Contingency

coeff. 0.16

Table 344. Modest

positive relation-

ship. Contingency

coeff. - 0.21

Table 345. Meet

positive relation-

ship. Contingency

coeff. 0.23

Science

Doctroal

Degree

Table 354. Relation-

ship indeterminate

due to poll

sample size

Table 355. Relation-

ship indeterminate

due to small sample

size

Table 356. No

apparent relation-

ship but sample

size is small

Table 357, Relation-

ship indeterminate

due to small sample

size

Minor in

Science

Table 366. No

relationship

Contingency

coeff. 0.07

Table 367. Slight

negative relation-

ship. Contingency

coeff. 0.21

Table 368. No

consistent relulon-

ship. Contingency

coeff. 0.13

Table 369. Slight

negative relation-

ship. Contingency

coeff. 0.19

Figti 3. Summary of relationships between the degree offerings of minority higher education

institutions and percent of newly entering students in the sciences with computing

skills at various levels, as rel,,rted by 83 academic vice presidents or deans and

178 heads of science departments.
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Degree

Offered

3
Percent of Currently Enrolled Science Students with

Computing Skills at Various Levels

No Computer Training

or Skills

General Awareness of

Computers

Limited Personal

Computer Use/Skill

Ability to Program

a Computer

Science

Associate

Degree

Table 322. Marked

positive relation-

ship. Contingency

coeff. 0.33

Table 323, Slight

negative relation-

ship. Contingency

coeff. 0.35

Table 324. Slight

negative relation-

ship. Contingency

coeff. 0.18

Table 325. Very

slight negative

relationship

Contingency

coeff, 0.23

Science

Bachelors

Degree

Science

Masters

Degree

Science

Doctoral

Degree

Table 334, Marked

negative relation-

ship. Contingency

coeff. = 0.33

Table 346. Modest

negative relation-

ship. Contingency

coeff, 0.33

Table 358. No

apparent relation-

ship but sample%

size is small

Table 335. Slight

positive relation-

ship. Contingency

coeff, 0.21

Table 336. No con-

sistent relationship

Contingency

coeff. 0.31

Table 337. Modest

positive relation-

ship. Contingency

coeff, 0,32

Table 347. Sight

positive rely ion -

ship. Contingency

coeff. 0.32

Table 348, Slight

positive relationship

Contingency

cleff. 0.25

Table 349. Modest

positive relation-

ship. Contingency

coeff. 0.34

Table 359. Possible

positive relationship

but sample size is

small

Table 360. No

apparent relationship

but sample size is

small

Table 361. Possible

positive relationship

but sample size is

small

Minor in

Science

Table 370. No

consistent relation-

ship. Contingency

coeff. 0.18

Table 371, No con-

sistent relationship

Contingency

coeff. 0.26

Table 372. Slight

positive relation-

ship. Contingency

coeff. 0.30

Table 373. No

relationship

Contingency

coeff. 0.14

Figure 4. Summary of relationships between the degree offerings of minority higher education

institutions and percent of currently enrolled students in the sciences with

computing ski: s at various levels, as reported by 83 academic vice presidents or

deans and 178 heads of science departments.
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Degree

Offered

Percent of Faculty in Science Departments with Computing

Skills at Various Levels -

No Computer Training

or Skills.

General Awareness of

Computers

Limited Personal

Computer Use/Skill

Science

Associate

Degree

Table 326. No

relationship

Contingency

coeff. 0.09

Table 327, Slight

negative relationship

Contingency

coeff. 0.34

Table 328. Slight

positive relation-

ship. Contingency

coeff, 0,26

Ability to Program

a Computer

Table 329. No

relationship

Contingency

coeff, 0.17

Science

Bachelors

Degree

Table 338. Slight

positive relation-

ship. Contingency

coeff, a 0.21

Table 339, Modest

positive relation-

ship. Contingency

coeff, 0.33

Table 340. No con-

sistent relationship

Contingency

coeff. 0.41

Table 341. No con-

sistent relationship

Contingency

coeff, 0.26

Science

Masters

Degree

Table 350, No

relationship

Contingency

coeff. 0.18

Table 351. Modest

positive relation-

ship. Contingency

coeff. a 0.28

Table 352. Modest

positive relation-

ship. Contingency

coeff. 0.26

Table 351 No con-

sistent relationship

Contingency

coeff. 0.33

Science

Doctoral

Degree

Minor in

Science

Table 362, No

apparent relation-

ship but sample

size is small

Table 374. Slight

positive relation-

ship. Contingency

coeff. 0.18

Table 363. Possible

positive relationship

but sample size is

small

Table 364. No

apparent relation-

ship but sample size

is small

Table 365. Rela-

tionship indeter-

minate due to small

sample size

Table 375. Slight

positive relation-

ship. Contingency

coeff. 0.28

Table 376. Modest

positive relation-

ship. Contingency

coeff. 0.35

Table 377. No con-

sistent relationship

Contingency

coeff. 0.31

Figure 5. 'Summary of relationships between the degree offerings of minority higher education

institutions and percent of faculty in science departments with.computing skills

at various levels, as reported by 83 academic vice presidents or deans and 178

heads c science departments.
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in institutions that award bachelors degrees in the sciences, are slightly to

modestly superior in imstituti6us that award masters degrees in the sciences,

are possibly slightly superior in institutions that award doctoral degrees in

the sciences (this conclusion must be regarded as tentative since very few

responding institutions award doctoral degrees in the sciences), and are not

consistently inferior or superior in institutions that offer an academic minor

in the sciences.

Figure 5 contains a summary of relatiomahips .,,Itween the level of degrees

offered by minority higher education instit_ ions and the reporteJ computing

skills and capabilities of faculty emplo, ',cience departments in those

institutions. These relationships can !)e as follows: The computing

skills and capabilities of faculty employed 13 science departments in minority

institutions are inconsistently relate,; probably unrelated) to whether

or not their institution awards associlte degrees'in the sciences, are not

consistently related to whether or not their institutions award bachelors

degrees in the sciences, are slightly superior in institutions which award

masters degrees in the sciences, are apparently unrelated to whether or not

their institutions award doctoral degrees in the sciences (the existence of a

relationship here is unclear, because very few responding institutions award

the doctorate in the sciences), and are very slightly superior in institutions

that offer an academic minor in the sciences.

K. Relationships between Science Dezme_Offerings and Science Faculty Use

of Computers

In this section we examine relationships between the level of science

degrees offered by minority higher education institutions and the reports of

science department heads in those institutions on the percentages of faculty

in their departments who use computers for various purposes. These relationships

t-ti On



0

a)

a)

0
0

0

0
0
0

TABLE .0P.

OFA IS SCIENCE ASSOCIATE DEGREE OFFER I
NEWSRL1 fERC NEW STUB NO COMPUTER SKILLS

FREQUENCY, percent of Newly
Entering Studentsajith No Computer Training or SkillsPERCENT I

ROW PC7 1

COL PC7 I ,1
00000 00011141.100 000

YES

1

0118,201

20I 5 1

1 1

1 . 1

1 1

301 31

!2111,40%

4

61 3

141%0% 16180808 181%400%1
IP 00000

1 31 3i 161
1 1 1

1

1 1 1 I 1

1 1 1
1

00000 ...fossepoloo4.0 00000 * *81"0.10414

TOTAL

51. .41 II 1 1 201 44
I 3,30 I 5,49 I

I 6,82 I 11.36 1

I 25,00 I 33.35 I
Ommeme .04 00000ipopreipows.4,

NO I 26 1 1 10 I
I 1 9,89 I 1499 I .400 I 140

I 19,15 I 21,28 I 8,51 I 2,13
I 75,00 1 66161 I 50,00 I 16,67

00000 +wee 00000 Ome 00000 Om 00000

4,40 I 5,49 I 7,69 I 21,98 I 48,35
9,09 I 11,36 1 15,91 I 45,45

50,00 I 83,33 I 46,67 I 57,14 1
00000 0. 00000 . 00000

41 it 81 131

TOTAL 12 15

13519 16,48

8 6

8,75 MI

47
I 8,791 16,481 51,65
I 17,02 I 31,91 I
I 53,33 I 42,86 1

00000 ..+ 00000

15 55 91

16,48 38,46 100,00

Table 318. Number and percent of institutions offering an associate degree in science, by
institutions with various percents of newly, entering students with no computer

- - training or skills, as reported by 83 academic vice
presidents or deans and

178 heads of science departments in minority higher education institutions.
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YAM OF OFFA ST NEWSKL1

OFFA IS SCIENCE ASSOCIATE DEGREE OFFERED NEWS L2 PERC NEW STUD GENL AWARE OF COMPUTERS

FREQUENCY!

!nTIJillti][11121a0LIiisillHIIILCEITLYEn12121e8aPERCENT

ROW PCT

COL PCT I 11 011%20% 1211040% 14110601 1611000% 181%6100%1 TOTAL
0

0000 i a ee
40

201 I I 111 3 1 4 31 6I
o 1 o 1

ol ol
$1 ol .1 II I ol of0i o 1 I I o I 1 o I 1anamaaaar aoalasoaalla0000 64 0 eeeee 0.eeeee 00000 10.4+1015610"1/4sal

0

4
st13

U

U
to

YES 30 1 1 I 23 1 .2 1 6 1 4
'I

2 1 44
I 7065 1 25.27 1 2,20 1 609 I 4,40 I 2,20 1 48035
1 15,91 I 52,27 1 4055 I 13,64 1 9,05 I 4/55 I
1 41118 I 65,71 I 22,22 I 66,67 1 57,14 I 14,29 1wrMwwwwaw }wwwwwwrw+

s.osso.wie 00000.0
NO 26 1 10 I 12 1 7 1 3 1 3 1 12 1 47

1 10,99 1 13,19 I 7,69 I 3030 1 3130 1 :5019 I 51,65
I 21128 I 25,53 1 14,89 1 6038 I 6,38 1 2143 1
1 58,82 I 34,29 I 77,78 I 33,33 I 42,0 I 85,71 twwrrrwwww }wrrwa

00000 ..0
TOTAL

17 35 9 1 1 14 91
18,68 38146 1,89 9185 7469 15,38 100,00

Table 319. Number and percent of institutions offering an associate degree in science, by
institutions with Various percents of newly entering students with general
awareness of computers, as reported by 83 academic vice presidents or deans
and 178 heads of science departments in minority higher education institutions.
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I

ag g

a I

&I 1

I

C II

I

... ,5 . .

m
ta

__A
1 I . I 1 1

al
$. I I . I I

+ + + + += YES I 30 I 17 I 24 I 3 1 44w
4.1 I I 18.68 I 26.37 I 3.30 I 48.35

1 I 38.64 I 54.55 I 6,82 I0
o I I 47022 I 52.17 I 33.33 Im
m + + + + +

01-0 --A . _26 1 19 1 .22 1 6 I 470
O I . 1 20.88 I 24.18 I 6.59 I 51.650
O I I 40.43 I 46.81 I 12.77 I

.,.,

-- .0 I I 52.78 I 47.83 1 46.67 1m
+ + + + +

TOTAL 36 46 1 91
39.56 10,55 _9,89 100-.00

.!1'

Table 320. Number and percent of institutions offering an
- ----associate degree in science, by institutions

with various percents of newly entering
students with limited personal computer

--------------- ----use-and skill, as reported by 83 academic
vice presidents or deans, and 178 heads
of science departments in minprity higher

--education institutions.

573

OFFA

FREGUENCYI
PERCENT I

ROW PCT I

IS SCIENCE ASSOCIATE DEGREE OFFERED FACSKL2 PERC FACULTY GENL AWA

Percent of Faculty with General Awareness of Computers

A4W nnw laiw-un luts.eals 161% -80% 18191100%1 TOTA



TABLE 'OF OFFA BY NEWSKL4

OFFA IS SCIENCE ASSOCIATE DEGREE OFFERED 'NEMO PENC.NEW STUD WHO CAN PROGRAM COMPUT

FREOUENCY1 Percent of b
Program Computer

PERCENT 1

ROW PCT I

COL PCT 1 11 011%20% 1211140% 141%601 181%0100%1 TOTAL
seg04444144604.4...4somplimil04 fisesigoomefee 00000 1106000000

0 I 201 26I 101 01 0 1 01
I ol $1 ol ol $1 11

..,1.1 $ 1 ol el I 1 el
1 o 1 e 1 e 1 1 1 e 1

elminsweasome..644444.44.44.06..1~.0,...01.444.4,....406.4,01.944

YES' I 30 1 20 1 22 1 0 1 i t 1 1 44

I I 11498 I 24118 I 0100 I 1.10 I 1110 I 41/35

I , I 45,45 I 50,00 I 040 I 2.27 I 2127 1

441167 1 56$41,1 0,00 1 14,00 1 100100 1

.4444,4,6414160414,444mosomm4444,040,44.60......604.1444..05040.004

NO I 261 211 171 21 01 ol 117

1 10,77 I tom I lap I 600 I 0,00 I SUS t
I o 1 19437 1 36417 1 4,26 1 0,001 0,00 1

I , 1 18433 I .4305, 1 100,00 I 0400 I 0,00 I
,

TOTAL 48 39 2 1 1

1475 42,86 2,20 1,10 140 100400

Table 321. Number and percent of institutions offering an associate degree in

science, by institutions with various percents of newly entering

--students with ability to program a computer, as reported by 83

academic vice presidents or deans, and 118 heads of science depart-

ments in minority higher education institutions.
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IAVVI. VI VIIM VI Vryvme

FA IS SCIENCE ASSOCIATE DEGREE OFFERS OLD9L1 PERC CURRENT STUD NO COMPUTE KILLS

FREUENCTI Percent of Currently Enrolled Students with No Computer Traininor Skills

PERCENT I

ROW PCT I

COL PCT I .1 011%020% 121%40% 141%9603 161%0801 181%100%1 TOTAL

'a

.0 4 +

W
I I 20 1

0

4 + +

10 1 81 4 1

4 1 i 1 4 1

+ +

21 6 1 61 o

.1 4 1 II ol 41 I I I 1 4 1

0 I it ol II 4 1 II I 1 4 1

N
0 . ... # +

+ow ... # 00000 enw011eor.0160

A W
YES I 291 i1 101 121 5I 31 91 45

0
O I o 1 15,35 I 22,22 I 26467 I 11,11 I 6467 I 20,00 I

u
1 , I 25,00 I 52,63 I 70,59 1 50400 I 33433 I 64,29 I

0 + + ...... .+ +
Orr. me 00000 wisso +

N
W NO I 251 181 91 51 51 61 51 48

4
1 $ I 19,35 1 9468 I 5,38 I 5138 I 6445 1 5,38 I 51,61 ''.,'

0
u I , I 37450 1 18175'1 10,42 I 10,42 I 12450 I 10,42 I

0 I 4 I 75400 I 47437 I 29,41 I 50,00 I 66167 1 35,71 I

u + + + + + + +

0
TOTAL I

24 19 17 10 9 14 93

o 25,81 20,43 18,28 10i75 9468 15105 100.00

3,23 9,68
I , I 6445 I 10475 I 12490 1 5,38 I 1 1 48,39

Table 322. Number and percent of institutions
offering an associate degree in science, by

institutions with various percents of currently enrolled students with no

computer training or skill, as reported by 83 academic vice presidents or deans,

and 178 heads of science departments in minority higher education institutions.



OFFA IS SCIENCE ASSOCIATE DEGREE OFFERED OLDSNL2 FERC CURRENT STUD GENL AWARE COMPUTERS

I i I 17.78 37,78 1 2000 20,00 2,22 2,22 1

m

U
ri 1 , I 50,00 I 53,13 I 39,13 I 90,00 I 12,50 I 25,00 I

0 + 4, +

4,

m
0
4 NO 1 231 81 151 141 11 71 31 48

0
1 4 1 8,601 16,131 15.051 1.081 7,53I 3,231 51,61 ,

i

u

w

1 , 1 16,67 31,25 1 29,17 2,08 14,58 6125 1
w

0
1 1 1 50,00 46,88 1 60.87 10,00 87,50 75,00 I

1

T1

V
N

+ +
4, +. 6. .., +

TOTAL , 16 32 23 10 8 4 93

, 17,20 34,41 24,73 10,75 8.60 4,30 100,00

,

Table 323. Number and percent of institutions
offering an associate degree in science, by

institutions with various percents of currently enrolled students with general

awareness of computers, as
reported by 83 academic vice presidents or deans, and

178 heads of science
departments in minority higher education institutions.

OFFA IS SCIENCE ASSOCIATE DEGREE OFFERED OLDSNL2 FERC CURRENT STUD GENL AWARE COMPUTERS

578578

Table 323. Number and percent of institutions
offering an associate degree in science, by

institutions with various percents of currently enrolled students with general

awareness of computers, as
reported by 83 academic vice presidents or deans, and

178 heads of science
departments in minority higher education institutions.

57J
,

57J57J



11A IS SCIENCE ASSOCIATE DEGREE OFFER") OLOSKL3 PERC CURRENT STUD LIMITED MITER 118E

FREQUENCY! pprePph of Currpolyjnrntlpd Stuipnrg with Limitpd PPrcnul
Nmputiv HAP

PERCENT I
and Skill

RoW PCT I

ro COL PCT I

+

I I

0 I

0 I

I

4

YES 129
w
4.1

I

0 1

U
0

I

4

NO I

I

0 1

1

+

TOTAL

11 0118.20% 1218.408 1418.608 1618801 1818100%1 TOTAL

+ + + 4 + + +

20I i 1 191 3 1 21 11 21 1

1 1 41 11 '1 11 11 , 1 a

I 1 el 11 11 11 el I I

1 I I I I I 0 I I I I I 0 I

4 4 + + +

1 10127 1 4 1 11 01 11 45

, I 10,75 I 29,03 I 4,30 I 3,23 I , I 1,08 I 48,39

o 1 22,22 I 60,00 I 8,89 I 6,67 I , I 2,22 I

, I 58,82 1 50,94 I 28,57 1 42,86 I , 1 50,00 I

4 000 wo4 oo ob.+ 4 4 +..p.....+

25 11126 1 10 1 4 1 01 11 48

1 I 7,53 1 27,96 I 10,75 1 4,30 I , I 1,08 I 51,61 1,

, I 14,58 1 54,17 I 20,83 I 8,,33 1
, I 2,08 1

w
w

, I 41,18 I 49,06 I 71,43 I 57,14 I , I 50,00 1

1

4 4 + 4 + 4 +

1 17 . 53 14 7 , 2 93

1 18,28 56,99 18,05 7,53 , 2,15 100,00

Table 324. Number and percent of institutions offering an associate degree in science, by

institutions with various percents of currently enrolled students with limited

personal computer use and skill, as reported by 83 academic vice presidents or

,deans, and 178 heads of science departments in minority higher education institu-

tions.
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OFFA IS SCIENCE ASSOCIATE DEGREE OFFERED OLDSKL4 PERC CURRENT STUD WHO CAN PROGRAM COMP

FREQUENCY I Percent of Currently Enrolled Students with Ability to Program a Computer

PERCENT

ROW PCT

COL PCT I 01 011%0% 121/14011 141%1060% 161%080% 181%100%1 TOTAL
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II I .1 .1 1 .I

29 1 10

I 10,75

I 22122

I 43,48

m.4

.....
241 5I 11 31 21 45

25,81 I 5038 I 1.08 I 3,23 I 2,15 I 48139

53,33 I 11111 I 2022 I 6,67 I 4,44

54,55 I 45,45 I 14429 I 15100 I 50400

10 0 OOOOO OOOOO

131 201 6I 61 11 21 48

13/98 I 21,51 i 6/45 I 6,45 I

27108 I 41,67 I 12.50 I 12450 I

56,52 I 45,45 I 54,55 I 85,11 I

,s.

23 '14 11

1,08 I 2,15 I

2408 I 4.17

25400 I 50,00'

+u..... .w+

51,61

7 4. 4 93

14,73 47 11,83 7051 4,30 4,30 100,00

Number and percent of institutions

institutions with various percents

to program a computer, as reported

178 heads of science departments in

offering an associate degree ili'science, by

of currently enrolled students With ability

by 83 academic vice presidents or deans, and

minority higher education institutions,
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IVA IS SCIENCE ASSOC/ATE DEGREE OFFERS FACSKL1 PERCENT FACULTY NO COMPUTER IIVLS

FREGUENCY1

PERCENT

ROW PCT

Percent of Faculty with No Computer Training or Skills

t COL PCT I 01 011%40% 1211140% 141%601 161%0S 181%100,11 TOTAL

P 00 OOOO 0 of 40 OOO 00+ Op .... of +0 ..... .0

20 1 23 I 6 3
1

' 2
1 2 1 0 1 0

44

0 I 0I el l 01 0 I 1 0

W I. oI ,l I ,I 01 oI e

w
I 1 I. 1 1 0 I. 1 0 I 0

P
OOOOO 0000

0

A YES I 29 1 2G I 6 1 4 1 1 1 2 1 2 1 45

I 0 1 29,47 1 6032 I 4021 I 3016 I 2,11 I 2,11 I 47,37

.,1

0 I 62,22 I 13031 1 8,89 I 6,67 I 4,44 I 4,44

u
1 41,46 I 54,55 I 56036 1 50,00 I 50,00 I 50,00

0
0 ,,....
m

4 NO 231 311 5I 71 31 21 21 50

0
0 I 12163 I 5,26 I 1,17 I 3016 --2,11 I 2,11 1 52,63

u

0
e I 62,00 I 10,00 I 14,00 I 6,00 I .4000 d 41000

li
0 1 52054 I 45045 I 63,64 I 50,00 1 50,00 1 50000

u
M 00000 ow+ 4 4 .6.1,.0

TOTAL 59 11 11 6 4 4 95

62,11 11151 11,58 . 6132 4,21 4021 100,00

.. ... moorocoe

Table 326. Number and percent of institutions offering an associate degree in science, by

institutions with various percents of faculty with no computer training or skills,

as reported by 83 academic vice presidents or deans, and 178 heads of science

departments in minority higher education institutions.
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OFFA IS SCIENCE ASSOCIATE DEGREE OFFERED .FACSKL2 PERC FACULTY 8ENL AWARE OF CONPUTERS

FREQUENCY1 Percent of Faculty with General
Awareness of Computers

PERCENT

ROW PCT

1,
COL PCT el 011%020% 121%0401 141%601 161%80% 181%400%1 TOTAL

14

+ + +
0

w 1
20 1 15 5 I 7 1 3 l 6 1 2 1 1

0 t 1 01 0 I e I 11 .I 11 I

0 I 1 el I 1 I I II 0I ei

N
I I 01 I 1 I 1

,1 I 0I

4.4s 4 +
losow..*

0
0 YES 1 29 1 '9 1 16 1 6 1 9 I 5 I 0 1 45

w I I 9,47 I 16084 I 6,32 I 907 I 5126 I 0.00 I 47,37

4
0 I 0 I 20400 I 35,56 I 13.33 I 20,00 I 11111 I 0,001

o
1 1 40,91 I 69,57 I 24,00 1 56,25 I 62,50 l 0,00

0
+ + +

** .

0

4 NO 231 131 71 191 '71 31 11 50

0 s 1 13,68 I 7157 I 20,00 I 7157 I
3,16 I 1,05 i 52,63

0
0

.1 26.00 I 14.00 I 38,00 I 14,00 I 6,00 I 2600

Tii
, I 59,09 I 30,43 1 76,00 I 43,75 I 37,50 1 100,00

0
N ... OOO OOO0...... 4 4,

io

TOTAL 0 22 23 25 16 8 1 95

, 23,16 24,21 26,32 16,84 8,42 1,05 100,00

Table 327. Number and percent of institutions
offering an associate

degree in science, by

institutions with various percents of faculty with general awareness of computers,

as reported by 83 academic vice presidents or
deans, and 178 heads of science

departments in minority higher education institutions.
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m '.,. 0000 4owwowwow4rww00000 4. T T oolo400 4,

P
0 e 201 81 181 5I 41 01 1 1 e

0

144

E H II I .1 I 1 II .I 1 II.
o 1 .I o 1 o .I 11 el'

0 1 I t I 1 o 1 1

0
14 owe 00000 a +01"...so +

..o... ....pose. 00000 ...4

A
0 YES I 29 1 1 1 18 1 7 6 1 3 1 2 1 48

1 I
S,41 1 1695 1 7137 1 6,32 I 3,16 1 2,11 1 41437

O $ I 20,00 I 40400 1 15156 I 13433 I 6167 I 4,44 I

0
T1 . I 50,00 51.43 I 29417 50000 15100 100,00 I

0
o 'pump. pone 0000 op OOOO 4, 000 00, OO ¢NO +

NO 23I '9I 171 171 6I 1I 0 1 50

, I 5147 I 17,05 I 1709 I 6412 I 1105 I 0400 1 52163

(FA IS SCIENCE ASSOCIATE DEGREE OFFS PERC FACULTY LIMITED COMPUT USCuSKILL

FREQUENCY I percent of Faculty
Computer Use and Skill

PERCENT

ROW PCT

COL PCT 1 01 011%020% 121%40% 141%0601 161%40% 181%0100%1 TOTAL

0
0 4 I 10/00 34400 I 34,00 12,00 2,00 0,00 I

g o 1 50,00` I 70,83 I 50,00 I 25,00 I 0,05 1

rl o 4
U 4 4.. woo., 4 0 oo*0 4

0
TOTAL 1 4 18 35 24 12 4 2 95

i 18,95 36,84 25,26 12063 4,21 2,11 100100

Table 328. Number and percent of institutions offering an associate degree in science, by

institutions with various percents of faculty'with limited personal computer

use and skill, as reported by 83 academic vice presidents or deans, and 178

heads of science departments
in minority higher education institutions.
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TABLE OF OFFA BY FACSKL4

OFFA IS SCIENCE ASSOCIATE DEGREE OFFERED FACSKL4 'PERC FACULTY WHO CAN PROGRAM COMPUTER

FREGUENCYI
Percent °" Faculty with AbilityYLil a Computer

PERCENT

ROW PCT
t

COL PCT 41 0111620% 1211040% 141%401 16111080 181%4100/11 TOTAL0

0
0
0
P

0
m
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w
4J

d

u
o
o
N
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w

g
0
.H

0

20

1

4

1

1

6

1 1

9

0 1

1 I

1 1

4

,I

,I

,I

.1

291 7 121
1 I 7,37 I 12,63 I

I 1 15,56 I 26.67 I

, I 13,85 I 42,86 I

4

23I 6 I 161

, I 6,32 I 16,84 I

e I 12,00 32,00

4 I 46,15 I 57,14 I

+ .. w+

6 ( a 6 1

0 I 0 1 1 1 0 0

,1 1 1 ,I
eI .I oI ,I

151 41 21 51 45

15,79 I 4,21 I 2,11 C 5,26 I 47,37

33,33 I 8,81 I 4,44 I 11,11

57469 I 33413 I 50,00 I 41,67

111 II 21 71 50

11,58 8,42 I 2,11 I 7,37 I 52,63

22,00 16,00 4,00 14,00

42,31 I 66,67 I 50,00 I 58,33
m

4 4 0 +. 4. ... i+

TOTAL e 13 28 26
,,

12 4 12 95

4 13,68 29,47 27,37 12,63 4,21 12,63 100,00

Table 329. Number and percent of institutions offering an associate degree in science, by

institutions with various percents of faculty with ability to program a computer,

as reported by 83 academic vice presidents or deans, and 178 heads of science

departments in minority high'er education institutions.
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TABLE OF OFFS BY NEWSKL1

IS SCIENCE BACHELORS OFFERED NEWS, PERC NEW STUD NO COMPUTER SKILLS

FREQUENCY I
Percent of Newly Entering Students with No Computer Training or Skills

PERCENT I

ROW PC7 1

COL PCT 1 .1 011%020% 12191140% 141%.609 161%40% 181%00%1 TOTAL

201 51 6

11 11 1

41 4

I

I
+. . . .... OOOOOOOO

YES I 24 1 12 1 12 I 5 I 3

0 I 13,79 I 13,79 I 5,75 I 3,45

1 0 I 18075 I 18,75 I 7,81 I .4069

I 100600 I 80000 I 71,43 I 60,00

NO 1 321 31
1 0600 I 3045

I 0000 I 13004

I 0,00 I 20,00

4. OOO

TOTAL

2I

2,30 I

8670 I

28,57 I

12 15 7

13,79 17,24 8005

11 21 1 .64

12.64 I 24,14 I 73,56

17019 I 32081

78057 I 61,76

OOOOO OOOOO

2I 31
2030 I 3045 1

8170 I 13004 I

40,00 I 21,43 I

OOO

5 14

5015 16,09

13

14094

56052

38,24

34

23

26,44

8 7

39000 100,00

Table 330, Number and percent of institutions offering a bachelors degree in science, by

institutions with ygious percents or newly entering students with no computer

training or skills, as reported by 83 academic vice presidents or deans, and

178 heads of science departments in minority higher education institutions.
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OFF IS SCIENCE BACHELORS OFFERED NEWSKL2 PERC NEW STUD 6ENL AWARE OF COMPUTERS

FREQUENCY I Percent of Newly Entering Students with General Awareness of Computers

PERCENT

ROW PCT

Y COL PCT 41 011%40% 121%40% 141%460% 161%80% 181%4100%1 TOTAL

0 +4 . +
P

4 + + +

W , I 201 9 1 131 3 1 5 1 41 61 4

44

O 1 1 1 1 1 1 1 1 1 1 1 $ 1 1

O I 1 1 1 1 1 1 1 1 1 1 0 1

0
0 1 1 1 1 1 1 / 1 0 1

,1 1 1

k
+ + + + + +

o
n YES 24 1 12 1 22 I 7 1 7 I 5 1 11 1 64

, 1 13,79 I 25,29 I 8105 1 8405 I 5,75 12,64 I 73.56

0
H 1 I 18075 I 34,38 I 10,94 I 10,94 I 7081 I 17,19 I

0
4 . 1 70,59 1 66067 1 77,78 I 87,50 1 83,33 78,57 I

u
m + + + + + +

NO 32 1 51 111 2 1 III I 3 1 23

m

14

u 1 29,41 I 33433 I 22.22 I 12450 I 16167 21,43 I
6 1 21,74 I 47183 I 8,70 I 4435 I 4135 13,04 I 4"

. 1 5175 I 12.64 I 2,30 I 1415 I 1,15 3145 I 26,44

0
4'

1

0

+ + + + + +
1

TOTAL 1 17 33 9 8 6 14 87

, 19,54 37,93 10,34 9,20 6,90 16,09 100.00

Table 331. Number and percent of institutions offering a bachelors degree in science, by

institutions with various percents of newly entering students with general

awareness of computers, as reported by 83 academic vice
presidents or deans,

and 178 heads of science
departments in minority higher education institutions.

595

594



SIATISTICAL ANALT6I
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FREQUENCY,
PERCENT I
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-441-

TABLE OF OFFS BY NEWSKL3

IS SCIENCE BACHELORS OFFERED NE1ISKL3 PERC NEW ST

Percent of Newly Entering Students with Limited

Personal Computer Use and Skills

2
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10.34
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+
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TOTAL
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.
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.... .....
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I I I
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+ + +
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1 3700 1 48.44 1
0

I 72.73 1 68.89 1.

+ + +
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o
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Table 332. Number and percent of institutions offering a

bachelors degree in science, by institutions
with various percents of newly entering students

with limited personal computer use and skills,

as reported by 83 academic vice presidents or

deans, and 178 heads of science departments

in minority higher education institutions
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OFFS IS SCIENCE BACHELORS OFFERED NEWSKL4 PERC NEW MO WHO CAN PROGRAM COMPUTER

FREQUENCY I
ilrC_._._._LLltgL_._._y_g__pltOfNewlEnterthStude14ithAbilittoProraniaComuter

PERCENT

ROW PCT

COL PCT .1 0111620% 121%.408 141%060% 1011,10081 TOTAL
OOOOO ...

+ + +

o
. 20 1 271 131 01 01 0 1P

W
W

1 I 0 ,I I 0

W
I 1 I 0 1 0 1 00

M
W op .... *OP ... a 00I 0 I .1 0 0 1

0
N YES I 24 1 36 1 24 I 2 1 1 1 1 1 64
0

1 41930 I 27959 In

Hi

1 56,25 I 37150 I

I 16,60 I 66,67

2.30 I 1115 I

3,13 I 1.56 I

100100 100.00

1.15 I 73,56

1156

100,00
a) Ono000000 0 ..... 0+00000000 ... 000 00 00000 0 011,000000

PU NO 1 1 a 12 0 0 0 23o
m

I 12,64 1. 13,79 I MO I 0100 I 000 I 26,44
0

1 47.03 I 52017 1 0.00 I 0.00 I 0.00

0
1 23,40 33,33 0.00 0.00 0.00

. 000 Omeogewo4 swpo 4 0000 . 4 0U
+ o00000 4,

M TOTAL 47 36 2 1 67

54,02 41,38 2,30 1,15 1,15 100,00

Table 333. Number and percent of institutions offering a bachelors degree in

science, by institutions with various percents of newly entering

students with ability to program a computer, as reported by 83

academic vice presidents or deans, and 178 heads of science depart-

ments in.t.nority higher education institutions.
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FREQUENCYI

PERCENT I

ROM PCT I

COL PCT I

immt ur urn: 01 manu

IS SCIENCE BACHELORS OFFERED OLD(11 PERC CURRENT STUD NO COMPUTER SKILLS 111

Percent "----ilTentlEnrolg1161°-Cmder Training or Skills
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I '91,30 I

32I .21

1 I 2125 I

I 8,70 I

1 I 8,70 I

4 4
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25,84

81 61 3 1 OI 7 1

1 1 I 1 1 . 1 I

I I ,I I I
,I e I

I 1 ,1 1 1 I 1 I

0. . + +

161 101 4 1 71 61 66

17.98 1 11,24 I 6,74 I 7,87 I 6,74 I 74,16

24124 I 15,15 I 9.09 I 10,61 I 9,09 I

84,21 I 66,67 I 66,67 I 70100 I 46/13 I

3I 5

3,37 I 5162

13,04 I 21,74

15179 I 33,33

3 I

3,37 I

13,04 I

33133 I

31 71 23

3,37 I 7,87 I 25,84

13,04 I 30,43 I

30,00 I 53,85
I

19 15 10 13 69

21,35 16,85 10,11 11,24 14,61 100,00

Table 334. Number and percent of institutions offering a bachelors degree in science, by

institutions with various percents of currently enrolled students with no

computer training or skills, as reported by 83 academic vice presidents or

deans, and 178 heads of science departments in minority higher education

institutions.
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OFFS IS SCIENCE BACHELORS OFFERED OLDSKL2 PERC CURRENT STUD OENL AWARE COMPUTERS

FREQUENCY I Percent of Currently Enrolled Students with General Awareness of Computers

PERCENT

ROW PCT

COL PCT I .1 011%1020% 1211+40% 141%601 1619080% 181%0100%1 TOTAL

+ ....+ + ,..+00,8000
20 1 a 1 17

0 I 0

YES I 22 1 10 1 22

I , I 11424 I 24,72

I 15115 I 33,33

I 11 I 62050 I 75133

OO WIN OOOO

NO 321 61 81
, I 6,74 I 8099

1 26,09 I 34,78

I 31,50 I 26167ils+ f 0000so0000

TOTAL 0 16 80

17,98 33,71

31 61 3 1 1

,I ,1
,I I

,I 0I ,I I

181 ,71 5 1 41 66

20,22 I 7,87 I 5,62 I 4149 I 74016

27027 I 10061 I 7,58 I 6,06

78,26 I .87050 I 62,50 1 100/00

+wrs +sww +sr4

5I 11 3 1 01

5062 I 1,12 I 3137 I 0100

21,74 I 4,35 I 13,04 I 0,00

21,74 I 12050 I 3/150 1 MO
+ 000 +++0 00000 0+

23 i

25,84

25 8 8 4 89

25,84 8,99 8191 4,49 100,00

Table 335. Number and percent of institutions offering a bachelors degree in science, by

institutions with various percents of currently enrolled students with general

awareness of computers, as reported by 83 academic vice presidents or deans,

and 178 heads of science departments in minority higher education institutions,
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Table 336. Number and percent of institutions offering, a bachelors degree in science, by

institutions with various percents of currently enrolled students with limited

personal computer use and skills, as reported by 83 academic vice presidents or

deans, and 178 heads of science departments in minority higher education institu-

tions.
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P
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0 1 I 43,75 24,00 0,00 I 42,86 I . I 30,00 1
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U
W TOTAL , 16 50 14 1 t 2 89
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603603

Table 336. Number and percent of institutions offering, a bachelors degree in science, by

institutions with various percents of currently enrolled students with limited

personal computer use and skills, as reported by 83 academic vice presidents or

deans, and 178 heads of science departments in minority higher education institu-

tions.
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OFFB IS SCIENCE BACHELORS OFFERED OLDSKL4 PERC CURRENT STUD WHO CAN PROGRAM COMP

FOUENCY1 Percent of Currently Enrolled stude/iith Ability to pro rim a Computer

PERCENT

ROW POT I

COL PCT I 41 011%020% 121%0401 141%60% 161%080% 181%0100%1 TOTAL
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i
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O
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m
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Table 337. Number and percent of institutions offering a bachelors degree in science, by

institutions with various percents of currently enrolled students with ability

to program a computer, as reported by 83 academic vice presidents or deans, and

178 heads of science departments in minority higher education institutions.
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TOTAL

Percent of Faculty with No Computer Training or Skills

TOTAL

I

I
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1
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1 45,05 I 649 I 10,99 I 4440 1 4,40 1 3,30 1

I 40129 I 8,82 I 14171 I 5,88 I 5,88 I 4,41 1
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+ +0 4 + + +

32 1 15 I 4 1 1 2 I 1 1 0 I
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+ + + +. + + +
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61,54 10,99 12,09 609 5,49 3,30

Table 338. Number and percent of institutions offering a bachelors degree in science, by

institutions with various percents of faculty with no computer training or

skills, as reported by 83 academic vice presidents or deans, and 178 heads

of science departments in minority higher education institutions.
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TABLE OF OFFB BY FACSKL2

r

21139 WEDNESDAY, SEPTEMBE

OFFB IS SCIENCE BACHELCRS OFFERED FACSKL2 PERC FACULTY GENL AWARE OF COMPUTERS

FREQUENCY1 Percent of Faculty with General Awareness of Computers

PERCENT

ROW PCT

COL PCT I ol 011%40% :HMO% 141%01 161,1080% 181%100%1 TOTAL
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0
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0
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0
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0
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0
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0
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TOTAL 21 22 24 16 7 1 91
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Table 339. Number and percent of institutions offering a bachelors degree in science, by

institutions with various percents of faculty with general awareness of computers,

as reported by 83 academic vice presidents or deans, and 178 heads of science

departments in minority higher education institutions.
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Table 340. Number and percent of institutions offering a bachelors degree in science, by'

institutions with various percents of faculty with limited personal computer

use and skill, as reported by 83 academic vice presidents or deans, and 118

heads of science departments in minority higher education institutions.
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Table 341. Number and percent of institutions offering a bachelors degree in science, by

institutions with various percents of faculty with ability to program a

computer, as reported by 83 academic, vice presidents or deans, and 178 heads

of science departments in minority higher education institutions.
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IS SCIENCE MASTERS OFFERED NEWSKL1 PERC NEW STUD NO COMPUTER SKILLS
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Entering Students with No Computer Training or Skills
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Table 342. Number and percent of institutions offering a masters degree in science, by

institutions' with various percents of newly entering students with no computer

training or skills, as reported by 83 academic vice presidents or deans, and

178 heads of science departments in minority higher education institutions.
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Table343. Number and percent of institutions offering a masters degree in science, by

institutions with various percents of newly entering students with general

awareness of computers, as reported by 83 academic vice presidents or deans,

and 178 heads of science departments in minority higher education institutions.
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Table 344 Number and percent of institutions offering a

masters degree in science, by institutions with

various percents of newly entering students with

limited personal computer use and skills, as

reported by 83 academic vice presidents or deans,

and 178 heads of science departments in minority

higher education institutions.
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Table 345. Number and percent of institutions offering a masters degree in science,
by institutions with various percents of newly entering students with

--ability to program a computer, as reported by 83 academic vice presidents
or deans, and 178 heads of science departments in minority higher educatio
institutions.
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Table 346. Number and percent of institutions offering a masters degree in science, by

institutions with various percents of currently enrolled students with no

computer training or skills, as reported by 83 academic vice presidents or

deans, and 178 heads of science departments in minority higher education

institutions.
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Table 341, Number and percent of institutions offering a masters degree in science, by

institutions with various percents of currently enrolled students with

general awareness of computers, as reported by 83 academic vice presidents

or deans, and 118 heads of science departments in minority higher education

institutions.
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Table 348 Number and percent of institutions offering a masters degree in science, by

institutions with various percents of currently enrolled students with limited

personal computer use and skills, as reported by 83 academic vice presidents

or deans, .and 178 heads of science departments in minority higher education

institutions.
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Table 350. Number and percent of institutions offering a masters degree in science, by

institutions with various percents of faculty with no computer training or

skills, as reported by 83 academic vice presidents or deans, and 178 heads

of science departments in minority higher education institutions.
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heads of science departments in minority higher education institutions.
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Table 353, Cumber and percent of institutions offering a masters degree in science, by

institutions with various percents of facultylith ability to program a

computer, as reported by 83 academic vice presidents or deans, and 178 heads

of science departments in minority higher education institutions,
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Table 354. Number and percent of institutions offering a doctorate degree In science, by

institutions with various percents of newly entering students with no computer

training or skills, as reported by 83 academic vice presidents or deans, and

178 heads of science departments in minority higher education institutions.
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Number and percent of institutions offering a doctorate degree in science, by
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awareness of computers, as reported by 83 academic vice presidents or deans,

and 178 heads of science departments in minority higher education institutions
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Table 356. Number and percent of institutions offering a

doctorate degree in science, by institutions

with various percents of newly entering students

with limited personal computer use and skill,

as reported by 83 academic vice presidents or

deans, and 178 heads of science departments

in minority higher education institutions.
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Table 357 . Number and percent of institutions offering a doctorate degree in
science, by institutions with various percents of newly entering
students with ability to program a computer, as reported by 83
academic vice presidents or deans, and 178 heads of science
departments in minority higher education institutions.
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Table 358. Number and percent of institutions offering a doctorate degree in science, by

institutions with various percents of currently enrolled students with no

computer training or skills, as reported by 83 academic vice presidents or

deans, and 178 heads of science departments in minority higher education

institutions.
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Table 359, Number and percent'of institutions
offering a doctorate degree in science, by

institutions with various percents of currently enrolled students with general

awareness of computers, as reported by 83 academic vice presidents Or deans,

and 178 heads of science departments in minority higher education institutions,.
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Table 360. Number and percent of institutions offering a doctorate degree in science,

by institutions with various percents of currently enrolled students with

limited personal computer use and skills, as reported by 83 academic vice

presidents or deans, and 178 heads of science departments in minority

higher education institutions.
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Table 36l , Number and percent of institutions offering a doctorate degree in science, by

institutions with Various percents of currently enrolled students with ability

.
to program a computer, as reported by 83 academic vice presidents or deans, and

178 heads of science departments in minority higher education institutions,
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Table 362. Number and percent Of institutions offering a doctorate degree in science, by

institutions with various percents of faculty with no computer training or

skills, as reported by 83 academic vice presidents or deans, and 178 heads

of science departments in minority higher education institutions.
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Table 363, Number and percent of institutions
offering a doctorate degree in science, by

institutiou with various percents of faculty with general awareness of computers,

as reported by 83 academic vice presidents or deans, and 118 heads of science

departments in minority higher education institutions,
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Table 364 Number and percent' of institutions offering a doctorate degree in science, by

instiutions with various percents of faculty with limited personal computer

use and skills, as reported by 83 academic vice presidents or deans, and 178

heads of science departments in minority higher education institutions.
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Table 365. Number and percent of institutions offering a doctorate degree in science, by

institutions with various percents of faculty with ability to program a computer,

as reported by 83 academic vice presidents or deans, and 178 heads of science

departments in minority higher edu tion institutions,
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0 000 .4
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, 19,32 37.50 10,23

6082 I

10,91 1

3,41 I

5,45 I

7,95 I

12.73 I

66,67 50,00 50,00 1

+

31 31 7 1

3141 I 3,41 I 7,95 I

9,09 I 9,09 I 21.21 I

33,33 I 50,00 I 50,00 I

.0. ..00000 0

9 6 14

10,23 6,82 15,91

Table 367, Number and percent of institutions offering a minor in science, by institutions

with various percents of newly entering
students with general awareness of

computers, as
reported by 83 academic vice presidents or deans, and 178 heads

of science departments
in minority higher education institutions,
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TABLE OF MINOR 1/1NEWSKL3

21139 'WEDNESDAY, SEPTENBr

I..

MINOR IS SCIENCE MINOR OFFERED NEWSKL3 PERC NEW STUD LIMITED COMPUTER USEJP

FREQUENCY I Percent of Newly Entering Students with Limited

V

WI

PERCENT I

ROW PCT 1

COL PCT I

I

I

I

I

Personal Computer Use or Skill

TOTAL
11

21 1

ol

1 1

1

+

019,20% 1211.4091 I

171 191 31

11 .1 010
o 1 0 1 e1

11 II .1
,,,, w+

0
YES I 28 1 24 1 25 I 6 1 55

0
I 1 1 27,27 I 28,41 1 6.82 I 62.50

1 e 1 43164 I 45.45 I 10191 I

I o 1 66167 I. 56,82 1 75,00 1

U

0 NO I 27 1 12 1 19 1 2 I 33

.H

0
I 1 13,64 I 21,59 I 2,27 1 37.50

I 1 36,36 1 57,58 1 6,06 I

1 I
33,33 I 43.18 I 25100 I

4

TOTAL I 36 44 8 88

40,91 50.00 9.09 100,00

Table 368 Number and percent of institutions offering a

minor in science, by institutions with various

percents of newly entering students with-

limited personal computer
use or skill, as

reported by 83 academic vice presidents or

deans, and 178 heads of science departments

in minority higher education institutions.
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TABLE OF MINOR BY NEWSKL4

21139 WEDNESDAY, 5EPTEN8i

MINOR IS SCIENCE WAOR OFFERED NEWSKL4 PERC NEW STUD WHO CAN PROGRAM COMPUTER

FREQUENCY, Percent of Newly Enterin Students with Ability to Plogam a Computer

PERCENT

ROW PC!

COL PCT I ol 011%020% 121%440% 141,140% 1811400%1 TOTAL

0

0
44

4.4
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octoes 00000 comneteemOornt. OD

211 261
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00000 +, oo

NO 27 I 161

I 18,11 I

1 48,48 I

I 13,33 I

aar

o

121

I 1

l

201

22,73 I

36,36 I

34,03 1

171

19,32 I

51,52 I

45,95 I

-+

Ioragrrrof

OI 11 0 o

1

1 O

1 oI
0000

21 01 11 55

2,27 I o I 1014 1 62,50

3,64 I , I 1,82

180,00 1 , 1 100,30

01 0I 0I 33

0,00 I o I 0100 I 37,50

0,00 I , I MO
OM I 0,00

TOTAL 48 37 2 1 el

54,55 42,05 2,27 1114 100,00

Table 369. Number and percent of institutions offering a minor in science, by

institutions with various p(rcents of newly entering students with

'ability to program a computer, as reported by 83 academic vice

presidents or deans, and 178 heads of science departments in

minority higher education institutions,
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TABLE OF MINOR" OL0SKL1

21139 WEDNE$011 SEPTEMBE

MINOR IS

FREOUENCYI

SCIENCE MINOR CFFEREO OL0SKL1 PEAC CURRENT STUD NO COMPUTER SKILLS

/pLPercentofCurrentlEnrolledStudellithlioComuterTraininorSkills

PERCENT I

ROW PCT

COL PC, I .1 011%01 121%.40% 141%40W 161%80% 101%100111 TOTAL

+ oo , .4 oo +

1 211 11 i 111 4 21 51 61 il

,I .1 II ,1 ,I 0 A 1 0

0
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0 1 ,I 0 ,I ,I I 1

0 400,..0,90 o ... ille ... ave owe +

P YES 27 1 11 1 12 1 12 1 6 1 6. I 7 I 56
0
0
.r1

X

I I 14,44 I 13,33 I 13,33 I 6,67 I 6,67 I 7,78 I

1 I 23,21 I 21,43 I 21,43 I 10,71 I 10,71 I 12,50 I

62,22 1

4,

0 I s I 56,52 I 75,00 I 70,59 I 60,00 i 60,00 I 50,00 I

0
.. 4 +

0
NO 261 101 41 5I 41 4I 7 I 34

, I 11,11 I 404 I 5.56 I 4144 I 4144 I 7078 1 37178

0 I 29,41 I 11,76 I 14,71 I 11,76 I 11,76 I 20,59 I
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+
+

TOTAL 6 23 16 17 10 10 14 90

, 25,56 17,78 18,89 11,11 11,11 15,56 100,00

Table 370. Number and percent of institutions offering a minor in science, by institutions

with various percents of currently enrolled students with no computer training

or skills, as reported by 83 academic vice presidents or deans, and 178 heads

of science departments in minority higher education institutions,
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TABLE OF MINOR BY OLOSKL2

21135 WEDNESDAY, SEPTEMBE

MINOR IS SCIENCE MINOR 'OFFERED OLOSKL2 PERC CURRENT STUD GENL AWARE COMPUTERS

FREOVENCY1 Percent of Currently Enrolled Students with General Awareness of Computers

PERCENT

ROW PCT

COL PCT I .1 011%020% 121%0401 141%0601 161%0 101%100%1 TOTAL
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+
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0 a I 12,22 I 20,00 I 10089 I

0 I 19164 1 32014 I 30136 1

w
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0 NO I

I I

261

68175 1
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5 1

60,00 I 73151 1

+..r,.....

121 61
.r1

0 E I 546 I 13,33 I 6,67 I

, 14;71 1 35,29 I 17065 I

I 1 I 31,25 I 40,00 I 26,09 I

000+
+

TOTAL 0 16 30 23

a 17,78 33,33 25,56

31

1

1

aI

11

,I

1

.1

1

2 1 2 1 56

2,22 I 2122 I 62,22 1

30 57 I 347 I
4,

25,00 I 50,00 I i

61 21 34

6,67 I 4,22 I 37,78

17,65 I 5,88

75,00 1 50,00

0 4 90

0;09 4,44 100,00

Table 371. Number and percent of institutions offering a minor in science, by institutions

with various percents of currently enrolled students with general awareness of

computers, as reported by 83 academic vice presidents or deans, and 178 heads

of science Apartments in minority higher education institutions,
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21139 3EPTENBE

MINOR IS SCIENCE MINOR 'MERE() OLDSKL3 PERC CURRENT STUD LIMITED COMPUTER USE

FREQUENCY I Percent of Currently Enrolled Students with Limited Personal Computer Use

PERCENT

ROW PCT

COL PITT

i

I

I .1 011%0% 121%,,40%
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4, .......

0
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0
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62622 1

o I 14629 I 51,79 I 11,86 I 12,50 I I 1 3157

I 47,06 I 56,86 1 76i92 1 100600 1 6 1 100600 1

N
I

0 NO 261 '91 221 31 0 1 0 1 01 34

e 1 10,00 I 24,44 I 1633 I 0,00 I , I 0,00 I 37,70

o I 26,47 I 84671 I 8682 I 0,00
I I

0,00

e I 52,94 I 43614 I 23608 I 0,00 I e I 0600

+........+

TOTAL 17 51 13 '7 I 2 90

o 18,89 56667 14644 7678 2,22 100,00

Table 372. Number and percent of institutions offering a minor in science, by institutions

with various percents of currently enrolled students with limited personal

computer use and skills, as reported by 83 academic vice presidents or deans,

and 178 heads of science departments in minority higher education institutions.
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21139 WEDNESDAY, SEPTEMBE

TABLE OF MINOR BY OLOSKL4

MINOR IS SCIENCE MINOR 'OFFERED OLCSKL4 PERC CURRENT STUD WHO CAN PROGRAM COMP

FREQUENCY I Percent of Currently Enrolled Students with Abilqy to Program a Computer

PERCENT

ROW PCT

ro

tt.4

0

0
0

0

0
a)
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I , 15,56 30,00 7,78 I 4,44 1,11 3,33 62,22
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+ 000 + + 000 +

TOTAL 23 44 10 6 3 4 90
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Table 373. Number and percent of institutions offering a minor in science, by institutions

with various percents of currently enrolled students with ability to program a

a computer, as reported by 83 academic vice presidents or deans, and 178 heads

of science departments in minority higher education institutions,
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STATISTICAL ANALYSIS SYSTEM
21:39 WEONESD

TABLE OF MINOR BY FACSKL1

MINOR IS SCIENCE MINOR OFFEREC FACSKL1 PERCENT FACULTY NO COMPUTER SKILLS

FREOUENCY1 Percent of Faculty with No Computer Training or Skills

PERCENT I ,

ROW PCT
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11 10 6 5 4 91

12,09 10,99 6,59 5,49 4,40 100,00

Table 374. Number and percent of institutions offering a minor in science, by institutions

with various percents of faculty with no computer training or skills, as reported

by 83 academic vice presidents or deans, and 178 heads of science departments

in minority higher education institutions.
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STATISTICAL ANALYSIS SYSTEM
21:39 WEDNESDAY, SEPTEM$

TABLE OF MINOR BY FACSKL2

MINOR IS SCIENCE MINOR 'OFFERED FACSKL2 PERC FACULTY GENL AWARE OF COMPUTERS

FREQUENCY' Percent of Faculty with General Awareness of Com uters

PERCENT

ROW PCT

COL PCT 011%28% 121%401 I41%601 161140% 181%100%I TOTAL

OOOOO peva ftwiree O am+

I 201 131 61 91 4I 61 21 0

o o $ .1 o o

0
.I ,I ,I 1

0 1 1 .1 1

YES I 27 I

I 9,89 I

I 16,01 1

40,91 I

+wrwwww.o f p

NO I 251 131

I 14,29 I

I 37,14 I

I ,55109 I

O

TOTAL I 22

24,18

17 1

1848 I

15 1 10 1

16148 I, 10.99 I

30636 I 26,79 I 17186 I

71,27 I 65,22 I 66,67 I

51 81

5149 I 0479 I 5141 I

14,29 I 22,86 I 14129 I

22,13 I 34,78 I 33,33 I

22 23 15

24,18 25127 16,48

O ase
4 1 1

I
56

4140 I 1,10 I 61,84

7114 I 1,79

50,00 1 100,00

41 01 35

4,40 I 0,00 I 30,46

11,43 I 0,00

90,00 I 0,00

4 OO
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Table 375. Number and percent of institutions offering a minor in science, by institutions

with various percents of faculty with general awareness of computers, as reported

by 83 academic vice presidents or deans, and 178 heads of science departments in

minority higher education institutions,
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STATISTICAL ANALYSIS SYSTEM

TABLE OF MINOR BY FACSKL3

21139 WEDNESDO SEPTEN01

MINOR IS SCIENCE MINOR tFFEREO FACSKL3 PERC FACULTY LIMITED COMPUTER

FREQUENCY1 Percent of Faculty with Limited Personal Computer Use and Skills
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Table 376. Number and percent of institutions offering a minor in science, by institutions

with various percents of faculty with limited personal computer use and skills,

by 83 academic vice presidents or deans, and 178 heads of science departments

in minority higher education institutions.

6S U

67



STATISTICAL ANALYSIS SYSTEM
21139 WEDNESDAY, SEPTEMBI'

TABLE OF MINOR BY FACSKL4

MINOR IS SCIENCE MINOR 'OFFERED FACSKL4. PERC FACULTY WHO CAN PROGRAM COMPUTER
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Table 377, Number and percent of institutions ,offering a minor in science, by

institutions with various percents of faculty with ability to program

a computer, as reported by 83 academic vice preiidents or deans, and

178 heads of science departments in minority higher education institu-

tions:-'
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are summarized in Figure 6, and are illustrated in greater detail in Tables 378

through 397.

It appears that the percentage of science faculty reported to use computers

for administrative purposes in conjunction with their classes tends to be slightly

lower in minority institutions that award associate degrees in science, to be

slightly lower in institutions that award bachelors degrees in science, to be

inconsistently related to whether or not a minority institution awards masters

degrees or doctoral degrees in science, and to be unrelated to whether or not

an institution offers an academic minor in science.

The percentage of science faculty reported to use computers for instruc-

tional purposes in their classes is apparently unrelated to whether or not a

minority institution awards associate or bachelors degrees in science, to be

slightly higher in institutions that award masters degrees in science, to be

inconsistently related to whether or not an institution awards doctoral degrees

in science, and to be slightly higher in institutions that offer an academic

minor in science.

Science faculty tend to use computers in conjunction with their research

in slightly lower percentages in institutions that award associate degrees in

the sciences, in moderately higher percentages in institutions that award

either bachelors degrees or masters degrees in the sciences, and in slightly

higher percentages in institutions that award doctoral degrees in the sciences

or offer an academic minor in the sciences.

Finally, the percentage of science faculty reported to use computers in

conjunction with independent experimentation and games appears to be slightly

higher in institutions that award an associate degree in the sciences, to be

somewhat lower in institutions that award a bachelors degree in the sciences,

to be slightly lower in institutions that award either masters degrees or

683



Degrees

Offered

Purpose of Computer Use by Faculty in Sciences

Administrative Instructional Research Games-Experimental

Science

Associate

Degree

Table 378. Slight

negative relationship.

Contingency

coeff. 0.23

Table 379. No

relationship.

Contingency

coeff, = 0.16

Table 380, Very

slight negative

relationship,

Contingency

coeff. = 0.20

Table 381. Very slight

positive relationship,

Contingency

coeff. .2 0.30

Science

Bachelors

Degree

Table 382. Slight

negative relation-

ship. Contingency

coeff. 0.36

Science i

Masters

Degree

Table 386. No

consistent relation-

ship. Contingency

coeff. P 0.36

Science

Doctoral

Degree

Table 390. No

consistent relation-

ship. Contingency

coeff. 12 0.23

Table 383. No

relationship.

Contingency

coeff. = 0,18

Table 387. Slight

positive relationship.

Contingency

coeff, = 0.33

Table 384. Moderate

positive relation-

ship. 'Contingency

coeff. = 0.31

Table 385, Modest

negative relationship,

Contingency

coeff, ti 0.33

Table 38& Modest

positive relation-

ship. Contingency

coeff. = 0.30

Table 389. Slight

negative relationship

Contingency

coeff. m 0.23

Table 391. No

consistent relation-

ship. Contingency

coeff. = 0.36

Table 392. Slight

positive relation-

ship. Contingency

coeff. = 0.33

Table 393, Slight

negative relationship

Contingency

coeff, im 0.18

Minor in

Science

Table 394. No

relationship,

Contingency

coeff. 2 0.21

Table 395. Slight

positive relation-

ship. Contingency

coeff. = 0.30

Table 396. Slight

positive relation-

ship, Contingency

coeff. = 0.27

Table 397. No

consistent relationship

Contingency

coeff,'P 0,24

Figure 6. Summary of relationships between the degree offerings of minority higher

education institutions and the extensiveness of computer use for various

purposes by faculty in science departments, as reported by 83 academic

vice presidents and 178 heads of science departments,
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STATISTICAL ANALYSIS SYSTEM

TABLE OF OFFA BY FACADM

21139 WEONESOli SEPTEMBE

OFFA IS SCIENCE ASSOCIATE DEGREE OFFERED FACADM PERC FACULTY USE FOR ADMIN OF CLASSES

GS;

Table 378. Number and percent of institutions offering an associate degree in science, by

percent of faculty ,having access to computers for administrative purposes, as

reported by 83 academic vice presidents or deans in minority higher education

institutions.

I 1 .1 1 1 I I

M
1 1 0 1 1 1 1 1 .1 o 1 , 1

0 .. ,, + + + + + +

0
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A
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0 , I 52,94 I 50.00 I 30,00 1 16.67 I, 25.00 I 40,00 I )1

.,1
4, ... 4 + + +

0 NO 27 1 161 121 7 I 5 3 1 31 46
m

4
m . I 19,28 I 14146 1 8,43 1 6102 I 3,61 I 3161 I 55142

w
, 1 34,78 1 26,09 1 15.22 I 10,87 I 6,52 I 6,52 I

0 , I 47,06 I 50,00 1 70,00 I 83,33 I 75,00 1 60,00 I

,r1

u TOTAL 0 34 24 10 6 4 5 83

. .40,96 28,92 12,05 7,23 442 6,02 100,00

GS;

Table 378. Number and percent of institutions offering an associate degree in science, by

percent of faculty ,having access to computers for administrative purposes, as

reported by 83 academic vice presidents or deans in minority higher education

institutions.
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4. .. ,.. 4 +

1
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TOTAL t 25 34 13 7 1 5 85
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Table 379. Number and percent of institutions offering an associate degree in science, by

(percent of factilty having access to computers
for instructional purposes, as

reported by 83 academic vice presidents or deans in minority higher education

institutions.
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Table 380. Number and percent of institutions offering an associate degree in science, by

percent of faculty having access to computers for research purposes, as reported

by 83 academic vice presidents or deans in minority higher education institutions,
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20,00

1,45 I
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100400
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100400
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4

29 5 3 1 1
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Table 381. Number and percent of institutions offering an associate degree in science, by

percent of faculty having access to computers for games-experimental purposes

as reported by 83 academic vice presidents or deans in minority higher education

institutions.
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Table 382

694

Number and percent of institutions
offering a bachelors degree in science, by

percent of faculty having access to computers for administrative purposes as

reported by 83 academic vice presidents or deans in minority higher education

institutions.
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PERCENT I

ROW PCT I
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we 00000 00440 0000 + + + +

I 23I 101 121 41 6 I 1

I I I 01 o , 1 1 01 O

I 1 1 1 I 1 1 1 1 1 1 1 1

I 1 1 1 1 0 1 1 1 1 0

00000 ogee+, 00000 *elves 00000 pee 0000 eefteeewefe 00000 eft weleeeee

YES I 26 I 17 I 24

20,73 I 29,27

I 1 I 2702 I 3471

...., I o I. 73,91 I 7459*.++e 0000 *
NO I 35 1 4 1 10

I I 1012 I 12,20

I 0 I 30,00 I 50,00

I I 26109 I 29041

TOTAL

0

I 12 1 1 I 1 1 3

I 14,63 I 6,10 I 1,22 I 3,66

I 19,35 I 8,06 I 1,61 I 4,84

I 92,31 I 71,43 1 100,00 I '15,00.1

0000 00000

I 11 2 1 01 1I
I 1122 2144 I 0,00 I 1,22

I 5100 I 10,00 I 0,00 I 5,00

7165 I 28157 1 0,00 1 25,00

+. 000000 ..,+++

62

75,61
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23 34 13 7 1 4 82

28,05 41,46 15,85 8,54 1,22 4,88 100,00

Table 383, Number and percent of institutions offering a bachelors degree in science, by

percent of faculty having access to computers for instructional purposes as

reported by 83 academic vice presidents or deans in minority higher education

institutions,
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Table 384. Number and percent of institutions offering a bachelors degree in science, by

percent of faculty having access to computers for research purposes as

reported by 83 academic vice presidents or deans in minority higher education

institutions.
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. Number and percent of institutions offering a bachelors degree in science, by

percent of faculty having access to computers for games-experimental purposes,

as reported by 83 academic vice presidents or deans in minority higher education

institutions.
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Table 386. Number and percent of institutions offering a masters degree in science, by

percent of faculty.having access to computers for administrative purposes,

as reported by 83 academic vice presidents or deans in minority higher'

education institutions.
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Table 387. Number and percent of institutions offering a masters degree in science, by

percent of faculty having access to computers for instructional purposes,

as reported by 83 academic vice presidents or deans in minority higher

education institutions.
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Table 388. Number and percent of institutions offering a masters degree in science, by

percent of faculty having access to computers for research purposes, as

reported by 83 academic vice presidents or deans in minority higher

education institutions,
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Table 388. Number and percent of institutions offering a masters degree in science, by

percent of faculty having access to computers for research purposes, as

reported by 83 academic vice presidents or deans in minority higher

education institutions,
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. Number and percent of institutions offering a masters degree in science, by

percent of faculty having access to computers for games-expertmental purposes,

as reported by 83 academic vice presidents or deans in minority higher education

institutions.
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Table 390, Number and percent of institutions offering a doctorate degree in science, by

percent of faculty having access to computers for administrative purposes, as

reported by 83 academic vice presidents or deans in minority higher education

institutions,
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Table 391. Number and percent of institutions offering a doctorate degree in science, by

percent of faculty having access to computers for instructional purposes, as

reported by 83 academic vice presidents or deans in minority higher education

institutions.
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Table 392. Number and percent of institutions offering a doctorate degree in science, by

percent of faculty having access to computers for research purposes, as reported

by 83 academic vice presidents or deans in minority higher education institutions,
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Table 392. Number and percent of institutions offering a doctorate degree in science, by

percent of faculty having access to computers for research purposes, as reported

by 83 academic vice presidents or deans in minority higher education institutions,
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Table 393. Number and percent of institutions offering a doctorate degree in science, by

percent of faculty having access to computers for games-experimental purposes,

as reported by 83 academic vice presidents or deans in minority higher education

institutions.
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MINOR IS SCIENCE MINOR 'OFFERED FACADM PERC FACULTY USE FOR AOMIN OF CLASSES

21139 WEDNESDAY EPTEMBER

FREOUENCY1 Percent of Faculty Having Access to Computers for Administrative Purposes

PERCENT

ROW PCT

COL PCT I $1 011%020, 121%40% 141%060% 161%.00% 101%00%1 TOTAL

4

0 251 191 71 31 51 11 01 1

YES

,,

NO

TOTAL

Table 394.

1 1 1

1 1 1

1 I ,I

0

0

e

4, ,,

I 35 1 le 1 18 I

I . I 22,78 I 22,78 I

I , I 37,50 I 37,50 I

I , I 58,06 I 75,00 '

s ,

I 291 131 , 61
I , I 16,46 I 7059 I

I , I 41,94 I 19635 I

I , I 4494. I 25,00 I

+

1 31 24

, 39$2i! 30,38

,I .I ,I 1 1

,1 ,I i
,1 1 1 1

o

5 I 3 1 2 1 2 1 48

6,33 I

10,42 I

50100 1

3,80 I

6,25 I

60,00 I

241 I

4.17 I

50,00 I

2,53 I

4,17

40,00

ei$

51 21 21 31

6$33 I 2,53 I 2,53 I 3,80 I

16.13 I 6,45 I 8145 I 9,68 I

50,00 I 40,00 I 50,00 I 60,00 I

4

10 5 4 5

12,66 6,33 5,06 6,33

Number and percent of institutions offering a minor in science, by percent of

faculty having access to computers for administrative purposes, as reported

by 83 academic yice presidents or deans in minority higher education institu-

tions.
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TABLE OF MINOR BY FACINS

MINOR IS SCIENCE 'MINOR 'OFFERED FACINS PERC FACULTY USE FOR CLASS INSTRUCTION

FREQUENCY' Percent of Faculty Having_Access to Computers for Instructional Purposes

PERCENT

ROW PCT

COL PCT I .1 011%.20% 121%40% I41%609 161%00% 101%100%1 TOTAL

.

o 221 101 121 51 61 11 4

1 11 I 1 I 1

I o t ,I II I

1 ,I 1 I I t

YES 34 1 13 I 17 1

,

NO

TOTAL

I , I 16,05 20499 I

26,53 34,69

I , I 56,52 I 50400 I

I 281 101 171

I 12,35 I 20,99 I

31,25 I 53.13 I

43448 I 50,00 I

23 34

28440 41498

I

11 I 5 1 1 1 2 1 49

13,58 I 6,17 I 1,23 1 2647 I 613,49

ui22,45 10,20 2,04 4408 A

91,61 I 11443 1 100,00 I 50,00 I

If. . }.w . , ..

11 21 01 2 32

1,23 I 2441 I 0,00 I 2147 I 39,51

3.13 I 6121 I 0,00 1 6,25

8,33 I 28497 I 0,00 I 50400

, 4.

12 '7 1 4 81

14181 8464 1,23 4494 100,00

Table 395. Number and percent of institutions offering a minor in science, by percent of

faculty having access to computers for instructional purposes, as reported

by 83 academic vice presidents or deans in minority higher education institu-

tions.
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21139 WEDNESDAY

MINOR IS SCIENCE MINOR 'OFFERED FACRES PERC FACULTY USE FOR RESEARCH

FREQUENCYI Percent of Faculty Having, Access to Computers for Research Purposes

PERCENT

ROW PCT

COL PC/ I .1 0111020% 121%040% 141%060% 161%0% 181%0100%1 TOTAL

.. OOOOO QM +

I 241 13

o 1

1 1

o 1

IP

YES 34 1 7 1

1 I 8475 I

i I 14429

o I 41418 II

+

NO 291 101

0 1 12,50 I

. 1 32,26 I

o 1 58,82 I

+

TOTAL , 17

1 21,25

141

.1

II

,

41

.1

.

o

3.1

11

.1

.I

01

1

,1

0

21

.I

11

,I

0

0

22 1 13 1 6 1 1 1 0 1 49

27450 I 16425 1 7450 I 1,25 1 0 I 61,25

44190 26453 12,24 2,04 1

(1

59.46 I 72422 I 85171 1 100,00 I , I

H
...1

. OOOOO 0

151 51 1I 01 0 1 31

18415 I 6,25 I 1,25 I 0,00 I , I 38,75

48,39 I 16,13 1 3,23 I 0,00 I e I

40,54 I 27478 I 14.29 I 0400 1 0 I

+

37 18 7 1 , so

46.25 22,50 8475 1,25 4 100,00

Table.396. Number and percent of institutions offering a minor in science, by percent of

faculty having access to computers for research purposes, as reported by 83

academic vice presidents or deans in minority higher education institutions.
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TABLE OF MINOR BY FACGE

MINOR IS SCIENCE MINOR OFFERED' FACGE PERC FACULTY USE FOR GAMESEXPERIMENT

FREQUENCY Rrs2LtoflacultHavbAccesstoCo°"Pnes-ExerimentalPu"ses

PERCENT 1

ROW PCT I

COL PCT I ,I 011%020% 121%40% 141%01 161%0% 101%00%1 TOTAL

00000 o 4. 0

0
331 141 51 31 51 01 01 o111111111

I ,I

I
,I

ode o Ow 00000 WOO

YES I 46 1 191

I 23,44 I

I , I 40,54 I

I , I 13457 I

NO 33 1 131

20431 I

, I 48411 I

, I 46443 I

000
TOTAL 26

43475

17I 31 11 01

26.56 I 4,69.1 1,56 I 0400 I

45,95 I 8,11 I 2,70 I 0,00 I

62,96 I 75,00 I 33,33 I 0,00 1

. o

101 11 21 1I

I 15.63 I 1.56 I 3,13 I 1156 I

37404 I 3,70 I 7441 I 3,70 I

37,04 I 25100 I 66,67 1 100400 1

27 4 3 1

42,19 6,25 4,69 1416

11 37

1,56 I 57101

2,70

100400 I

0I 27

0400 I 42,19

0,00

0,00

1 64

1456 100,00

Table 397. Number and percent of institutions offering a minor in science, by. percent of

faculty having access to computers for games-experimental purposes, as reported

by 83 academic vice presidents or deans in minority higher education institutions.
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doctoral degrees in the sciences, and to be inconsistently related to whether

or not an institution offers an academic minor in the sciences.

L. Relationships between Science Degree Offerings and Efforts to Improve

Academic Computing Capabilities

The ten tables examined in this section illustrate relationships between

the level of degree offerings of minority higher education institutions and

two indicators of institutional efforts to Improve their academic computing

status. The indicators of efforts to improve academic computing status are

based on the responses of academic vice presidents/deans to the question "Have

campus-wide study groups met to study the acquisition or improvement of

computer facilities and capabilities for instructional purposes?", and science

department heads' responses to the question "Have study groups from your

department met to plan for the acquisition or improvement of computer facili-

ties and capabilities?".

From Tables 398 and 399 we see that there is no relationship between

these indicators of institutional efforts to improve their computing status

and whether or not an institution awards associate degrees in the sciences.

Contingency coefficients associated with these tables equal 0.03 and 0.06,

respectively.

Campus-wide computing study groups are substantially more likely to have

met (Table 400) and departmental computing study groups are somewhat more

likely to have met (Table 401) in institutions that award bachelors degrees

in the sciences. Associated contingency coefficients are 0.31 and 0.16,

respectively.

In institutions that award-masters degrees in the sciences, campus-wide

computing study groups are somewhat more likely to have met (Table 402; con-

tingency coefficient equals 0.18), but the probability that departmental study
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TABLE OF ZFFA BY CWS6

. OFFA IS SCIENCE. ASSOCIATE DEGREE OFFERED 'CWS6 CAMPUS

'FREQUENCY I

I

I

I

+

Campus-Wide Computer Groups Have. Met
'PERCENT
ROW PCT
COL PCT IYES INO I 'TOTAL

+ + +

I 0 I 1 I 3 I

I I . I I

I I 1 1

I 1
1 . 1

+ + + +

YES I 3 I 25 I 13 1 38
I I 34925 I 17.81 I 52.05
I I 65.79 I 34.21 I

I I 51.02 I 54.17 I

+ + + +

NO I 1 I 24 I 11 I 35

I I 32988 I 15.07 I 47.95
I I 68,57 I 31.43 I

I I 48998 I 45.83 I

+ + + +

"TOTAL 49 24 73
67,12 32980 100900

Table 398. Number and percent of institutions offering
an associate degree in science, by institu-
tions reporting campus-wide groups having
met to study the acquisition or improvement
of computer facilities and capabilities for
instructional purposes, as reported by 83
academic vice presidents or deans in minority
higher education institutions.
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STUD

IPRES FACI
I EXCEL I

+ +

I 1 I

1 . 1

1 . 1

1 . 1

+ +

I 0 I

I * I

I I

I . I

+ +

I 0 I

I . I

I I

I . I

+ +

21:39 WEDNE

DEPT STUDY GROUP

TOTAL

f.

60
49,18

62
50.82

122
100,00

OFFA._

FREQUENCY
PERCENT
ROW PCT
COL PCT

________1_

YES

NO

TOTAL

IS

I Departmental
1

I

I IYES INO 100 NOT

, I I I KNOW

+ + + +

I 1 I 34 I 18 I 2

I . 1 1 . 1 .
t * 1 1 . 1 .
1 t

1 . 1 .
+ + + +

I 14 I 36 I 21 1 3

I . I 29.51 I 17.21 I 2,46

I I 60,00 I 35.00 I 5.00

I I 49.32 I 51.22 I 37,50

+ + +. +

I 11 I 37 I 20 I 5

I . I 30933 I 16,39 I 4.10

I I 59.68 I 32.26 I 8.06

I . I 50068 I 46.7e I 62.50
+ + + +

'73 41 .8

59.84 33.61 6,56

!able 399. Number and percent of institutions offering an associate

.degree in science, by institutions reporting departmental

groups having met to study the acvisition or improvement

of computer facilities and capabilities for instructional

purposes, as reported by 83 academic vice presidents or

deans and 178 heads of science departments in minority

higher education institutions.
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TABLE OF OFFB BY CWSG

-OFFS IS SCIENCE BACHELORS OFFERED CWSG CAMPUSWIDE STU

CampusWide Computer Groups Have Met
41/

FREQUENCY I

____...PERCENT I

.ROW PCT I

COL PCT I

YES

NO

C)
14
C.)

TOTAL

Table 400.

o I YES
+

INCI

4

I

+
TOTAL

0 I 4 I 2 I

I o 1 o I

I si
I o 1

I
I o I

+ + +

1 I 32 I 8 I 40

I 43.84 I 10.96 I 54.79

I 80.00 I 20.00 I

I 46.67 I 32.00 I

+ + +

3 I 16 I 17 I 33

. I 21.92 I 23.29 I 45.21

I 48.48 I 51.52 I

I 33.33 I 68.00 I

+ + +

48 25 73

65.75 34,25 100.00

Number and percent of institutions offering

a bachelors degree in science, by institu-

tions reporting campus-wide groups having

met to study the acquisition or improvement

of computer facilities and capabilities for

instructional purposes, as reported by 83

academic vice presidents or deans in

minority higher education institutions.
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TABLE OF OFFB BY snip.

OFFS IS SCIENCE BACHELORS OFFERED STUD DEPT STUDY GROUP PLAN

FREQUENCY I Departmental Computer Groups Have Met

.0

WWW
0

au

au

+
au

A

o
,...1

=
u

=
m

u

w

um

PERCENT
ROW PCT
COL PCT

YES

NO

TOTAL

I.

I

I

I

+
I

I

I

I

+
I

I

1

I

+
I

I

I

I

+

.

2

.

.

13
.

.

11

.

.

.

I YES

I

+

I 36
I .

I

I

+
1 48
I 40.34
I 64.00
I 67.61
+

I 23
I 19.33
I 52.27
I 32,39
+

'71

59,66

I NO

I

+

I 19
I .

I

I .
+
1 21
I 17,65
I 28.00
I 52,50
+
I 19
I 15.97
I 43.18
I 47,50
+

40
33,61

IDO NOT
I KNOW
+

I 2

I

I

I .
+
1 .6

I 5,04
I 8.00
I 75.00
+
I 2
I 1.68
I 4.55
I 25.00
+

8
6.72

IPRES FACT
I EXCEL 1

+ +

I 1 I

I I

I I

I . 1

+ +

I 0 I

I I

I I

I I

+ +

I 0 I

I I

I I

I I

+ +

TOTAL

75
63,03

44
36,97

119
100.00

'able 1+01. Number and percent of institutions offering a bachelors

degree in science, by institutions reporting departmental

groups having met to study the acquisition or improvement

of computer facilities and capabilities for instructional

purposes, as reported by 83 academic vice presidents or

deans and 178 heads of science departments in minority

higher education institutions.
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TABLE OF ,OFFM BY CWSG

IS SCIENCE MASTERS OFFERED CWSG CAMPUSWIDEU

Campus-Wide Computer Groups Have Met

.ROW PCT I

:COL PCT I I YES I NO I 'TOTAL
+ + + +

I 0 I 1 I I

I I 1 1

I I 1 1

I I 1 I

+ + + +
us I 0 1 11 I .2 1 13

I I 15,443 I 2,82 I 18,31
I , I 84,62 I 15,38 I

I I 23.40 I 8,33 I

+ + + +

NC I 4 1 36 I 22 I 58
I I 10,70 I 30.99 I 81,69
I I 62.07 I 37.93 I

I I 76,60 I 91,67 I

.0 + + +

TOTAL 47 24 71
66,20 33,80 100.00

Table 402. Number and percent of institutions offering
a masters degree in science, by institutions
reporting campus-wide,groups having met to
study the acquisition or improvement of
computer facilities and capabilities for
instructional purposes, as reported by 83
academic vice presidents or deans in
minority higher education institutions.
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groups have met is only slightly higher than in institutions that do not offer

science masters degrees. See Table 403; the associated contingency coefficient

equals 0.09.

Responses to the question on campus-wide study groups were only provided

by five academic vice presidents/deans in institutions that offered science

doctorates, so the relationship between these variables cannot be ascertained

(Table 404). However, the offering of a doctorate in science appears to be

unrelated to the probability that departmental computer study groups will have

met (See Table 405, and note the contingency coefficient of 0.05).

Whether or not an institution offers an academic minor in the sciences

appears to be unrelated to either indicator of institutional efforts to improve

their academic computing status (See Tables 406 and 407; contingency coefficients

associated with these tables equal 0.02 and 0.09, respectively).

M. Relationships between Science 'Degree Productivity and Access to

Academic Computing

The tables examined in this section illustrate relationships between the

total numbers of degrees in science awarded by minority institutions during

the academic years 1973-74 through 1978 -79, and the indicators of access to

academic computing discussed in Section A, above. Numbers of science degrees

awarded during the five-year period are differentiated by level, from associate

degrees to doctoral degrees. The rationale for exploring these relationships

is merely to examine the possibility of yet another link between minority

institutions' investments in academic computing and the extensiveness of their

academic programs in the sciences. As wit most other relationships examined

in this report, claims to causality could not be supported by the data at hand

even if strong relatiorial evidence were to be found. Whether institutions

that are more productive in the sciences are aided in this effort by providing
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TABLE OF OFFD BY CWSG

OFFD IS SCIENCE DOCTORATE OFFERED CWSG CAMPUSW ICE S.

FREQUENCY I Campus-Wide Computer Groups Have Met
PERCENT
ROW PCT

I

I

COL PCT I . I YES INO I TOTAL
+ + + 4

I 0 I" 6 1 3 I .

I . 1 6 1 . 1

I . 1 . 1 . 1

I . 1 1 I

4 + + +

YES 1 0 I 4 I 1 I 5

I 1 5.71 I 1.43 I 7.14
I I 80.00 1 20.00 I

I I 8.70 1 4,17 1

4 + + +

NO I 4 I 42 I 23 I 65

I I 60,00 I 32.86 I 92986
I I 64,62 I 35.38 1

I I 91.30 I 95.83 1

4 + + +

TOTAL 46 24 70
65.71 34.29 100000

Table 404. Number and percent of institutions offering
a doctorate degree in science, by institu-
tions reporting campus-wide groups having
met to study the acquisition or improvement
of computer facilities for instructional
purposes, as reported by 83 academic
vice presidents or deans in minority
higher education institutions.
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21:39 WED

IS SCIENCE DOCTORATE OFFERED STUD DEPT STUDY GROUP

P4110

LAN

FREQUENCY, Deasitental Commuter Groups Have Met

PERCENT 1

ROW PCT 1

COL ITT ,

I

+...

o 1

I

I

I

+
YES 1

I

:
1

+
NO I

I

1

1

+

TOTAL

Table 405.

3

1

.

OYES
?

+

1 41
I

1

I

+
1 9
I 7.89

INC
I

+

1 19
I o

I

I

+
1 A
I 3.51

IDy NOT
I KNOW

2
I

1

1

+

I 1

I 0.88
1 6429 1 28.57 1 7.14
1 13..64 1 10.00 I 12,50
+ + +

22 1 57 1 36 1 7

1 50900 1 31.58 1 6.14
I 57.00 1 36.00 1 7,00
1 86.36 1 90.00 I 87.50
+ + +

66 40 8

57.89 35.09 7.02,

IPRES FACI
I E;s10EL I TOTAL

1 1 1

I I

1 I

I I

+ +

I 0 I 14
I I 12.28
I o 1

1 o 1

+ +
1 0 I 100
I 9 1 87.72
1 1

1 1

+ +

114
190,00

Number and percent of institutions offering a doctorate
degree in science, by institutions reporting departmental
groups having met to study the acquisition or improvement
of computer facilities and capabilities for instructional
purposes, as reported by 83 academic vice presidents
or deans and 178 heads of science departments in minority
higher education institutions.
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:MINOR IS SCIENCE MINOR OFFERED CWSG CAMPUSWIDE STUDY

FREQUENCY ICampus -Wide Computer Groups Have Met

____:PERCENT
ROW PCT
COL PCT

0

x

.

YES

NO

TOTAL

Table 406.

1

I

1

1

1

1

+

0

9

#

0

IVES
+
1 4

1 0

1 9

1 0

+

INO
+

1 3

1 I

1 9

1 0

+

I

+

1

1

1

I.

+

TOTAL

.

0

1 3 1 25 1 12 1 37

1 9 1 34.72 1 16.67 1 51.39

1 . I 67.57 I 32.43 1

1 . 1 52.08 1 50.00 1

+ + + +

1 1 I 23 I 12 I 35

1 . 1 31.94 1 16.67 1 48.61
I . 1. 65.71 1 34.29 1

1 , I 47.92 1 50.00 I

+ + + +

. 48 24 72

. 66.67 33.33 100.00

Number and percent of institutions offering
a minor in science, by institutions reporting
campus-wide groups having met to study the

acquisition or improvement of computer
facilities for instructional purposes, as
reported by 83 academic vice presidents or
deans in minority higher education institu-

tions.
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TABLE OF mugm BY STUD

MINOR IS SCIENCE MINOR OFFERED STUD DEPT STUDY GROUP PLAN IMPR

FREQUENCY!
_ PERCENTA

Departmental Computer Groups Have Met

ROW PCT
COL PCT

I

I

L .

+

1:1
. 1 1

k I 8

44
44
0

I

1

+
U
= YES I 11

I 8

U I a

1 a

+

NO I .14

0
=

I a

I .

I. +

TOTAL
o

IYES INC . 100 NOT IPRES FACT

I I .
I. KNOW I EXCEL 1 TOTAL _ _____ _

+ + + + +

I 38 I 18 I 2 I 1 I .

I I 1 . I . 1

I I 1
I I

I I
. I .

I 1

+ + + + +

I 40 I 26 I 4 I 0 I 72

1 33.90 I 22.03 1 5.08 I 1 61,02

1 55.56 I 36.11 I 8.33 I I

I 57.97 I 63,41 I 75.00 I I

+ + + + +

I .29 I 15 I 2 I 0 I 46

1 24,58 I 12.71 I 1.69 I I 38,98

I 63.04 I 32.61 I 4,35 I 1

I 42.05 I 36.59 I 25.00 I , 1

+ + + + +

69 41 118

58.47 34,75 . 6,78 . 100,00

Table 407. Number and percent of institutions offering a minor

in science, by institutions reporting departmental

groups having met to study the acquisition or

improvement of computer facilities and capabilities

for instructional purposes, as reported by 83 academic

vice presidents or deans and 178 heads of science

departments in minority higher education institutions.



-531

access to academic computing for students and faculty in the sciences, or

whether institutions with large and productive science departments can afford

to provide greater access to academic computing cannot be ascertained. It may

well be that these variables are mutually supportive.

Relationships between minority institutions' productivity in the sciences

and their provision of access to academic computing for science faculty and

students are summarized in Figure 7 and examined in greater detail in Tables

408 through 431. These data appear to support the following assertions: The

probability that a minority institution has access to a computer is somewhat

positively related to the number of associate degrees in science the institu-

tion awards, and is slightly positively related to the number of science

bachelors degrees the institution awards. Whether institutional access to a

computer is related to an institution's production of science graduates at

the masters and doctoral levels cannot be determined from the data available,

because of small sample sizes.

The probability that students and faculty in the sciences will be provided

access to computers is slightly higher in institutions that award more associate

science degrees, is moderately higher in institutions that award more bachelors

degrees in the sciences_ :,nears to be unrelated to the number of masters

degrees in the sciences an institution awards. Small sample size again pre

cludes exmining the relationship of this variable to the productivity of

doctoral degrees in the sciences.

Undergraduate students in science departments have a slightly higher

probability of gaining access to computers if they attend institutions that

award more associate degrees in the sciences, but their chances appear to be

unrelated to their institution's production of science bachelors or masters

degrees. Here again, we do not have sufficient data to comment on the

7f4
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vity)

Indicator of Access to Computing Facilities
----

Institution

Has Access to

a Computer

Science Faculty

and Students

Have Access to

a Computer

Science Under-

grads Have

Access to a

Computer

Science Grads

Students Have

Access to a

. Computer

Science

Faculty Have

Access to a

Computer

Computer is

Located on

Campus

Table 408.

Moderate posi-

tive relation-

ship. Contingency

coeff. = 0.39

Table 409. Slight

positive relation-

ship. Contingency

coeff. = 0.41

Table 410.

Slight positive

relationship

Contingency

coeff. = 0.28

Table 411.

Inconsistent

relationship.

Contingency

coeff. = 0.52

Table 412.

Inconsistent

relationship.

Contingency

coeff. = 0.25

Table 413. No

consistent

relationship.

Contingency

coeff. - 0.32

Table 414.

Slight positive

relationship.

Contingency

coeff. = 0.47

'Table 415. Moder-

ate positive

relationship.

Contingency

coeff. = 0.51

Table 416. No

relationship.

Contingency

coeff. = 0.16

Table 417.

Moderate posi-

tive relationship

Contingency

coeff. = 0.55

Table 418.

Slight positive

relationship.

Contingency

coeff. = 0.27

Table 419. No

relationship.

Contingency

coeff. = 0.24

Table 420.

Indeterminate

due to small

sample size.

Table 421. No

relationship.

(small sample)

Contingency

coeff. = 0:49

Table 422. No

relationship.

(small sample)

Contingency

coeff. = 0.35

Table 423.

Indeterminate

due to small

sample size.

Table 424. No

relationship.

(small sample)

Contingency

coeff. = 0.49

Table425.

Indeterminate

due to small

sample size.

Table 426.

Indeterminate

due to small

sample size.

Table 427.

Indeterminate

due to small

sample size.

Table 428.

Indeterminate

due to small

sample size.

Table 429.

Indeterminate

due to small

sample size.

Table 430.

Indeterminate

due to small

sample size.

Table 431.

Indeterminate

due to small

sample size.

Table 432.

Indeterminate

due to small

sample size.

Table 433.

Indeterminate

due to small

sample size.

Table 434.

Indeterminate

due to small

sample size.

Table 435.

Indeterminate

due to small

sample size.

Table 436.

Indeterminate

due to small

sample size.

Table 437.

Indeterminate

due to small

sample size.

Figure 7. Summary of relationships between the degree productivity of minority higher

education institutions and indicators of student and faculty access to

academic computers, as reported by 83 academic vice presidents or deans

and 178 heads of science departments.
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relationship to production of doctoral degrees.

Science graduate students have a slightly higher probability of gaining

access to computers if they attend institutions that award more associate

degrees in the sciences, and a moderately higher probability if they attend

institutions that award more bachelors degrees in the sciences. Relationships

between science graduate students' access to computers and their institutions'

production of science masters and doctoral graduates are indeterminate because

of.small sample sizes.

It appears that faculty in the sciences have a slightly higher probability

of gaining access to computers if they are employed in institutions that award

more science bachelors degrees. Relationships between science faculty access

to computers and their institution's production of other science degrees is

either inconsistent (in the case of associate degrees), nonexistent (in the

case of science masters degrees) or indeterminate due to small sample sizes

(in the cases of science doctoral degrees and other science degrees).

From the data available, there is no evidence that whether or not a

minority insitution has a computer located on its campus is related to its

science degree productivity, regardless of the level of science degree con-

sidered. For the higher-level degrees (masters and doctorate) as well as

"other science degrees," small sample sizes preclude reaching more than

tentative conclusions on these relationships.

N. Relationships between Science Degree Productivity and the Computing

Skills of Faculty and Students in the Sciences

This section contains an examination of relationships between the numbers

of degreerth.science that minority institutions awarded during the five

academic years 1973-74 through 1978-79 and reports of science department heads

on 1) the computing capabilities and skills. of students who were newly enrolled

in their departments in the fall of 1978, 2) the computing skills and

7 .1 I
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'TABLE OF SCIAA BY INACOMP

21:36 WECNESDA'

SCIAA NUM SCIENCE ASSOCIATE DEGREES 74:79 INACOMP

..FREQUENCYI Institution
Has Access to a Computer

'PERCENT I

:ROW PCT I

______________SaLfCT
I

+
I

I

I

I

+

050 I

I

I

I

+

51.100 I

1

I

I

+

101 -250 1

I

I

I

+

251-500 I

I

I

I

4

>1000 1

U
I

I

+

'TOTAL

_Table 408.

1

:YES
+
1 38
r
I

1

+

INO
+
I 3

1

1

1

+

I

+

I

I

I

I

+

TOTAL

0 1 16 I
9 I 25

i 39.02 I 21.95 I 60.98

I 64.00 I 36.00 I

I 50.00 I 100.00 I

+ + +

0 1 4 1 0 1 4

1 9,76 I 0.00 I 9.76

I 100,00 I 0.00 I

I 12.50 I 0.00 I

+ + +

0 1 6 1 0 1
'.., 6

I 14.63 I 0.00 I 14.63

I 100.00 I 0.00 I

o I 18,75 I 0.00 I

+ + +

0 ! 3 I 0 I 3

I 7.32 I 0.00 I 7,32

, 1 100.00 I 0,00 1

I 9938 I 0.00 I

+ + 4

0 1 3 1 0 1 3

I 7.32 I 0.00 I /1,32

1,100.00 I 0.00 I

I .38 I 0.00 I

+ + +

. 32 9 41

78.05 21.95 100.00

Number and percent of institutions'awarding

various numbers of associate degrees in

science, by institutions having access to

a computer, as reported by 83 academic

vice presidents or deans in minority

higher education institutions.
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SCIAA

FREQUENCY!

TABLE OF SCIAA BY COMPAC

21:39 WEDNESD;

NUM SCIENCE ASSOCIATE DEGREES 74 -79 COMPAC FACULTY -S1

Science Faculty or Students Have Access to a Computer

PERCENT
ROW PCT

I

I

_COL PCT I IYES INC I TOTAL
+ + + +

. I 9 I 92 1 31 I

I . 1 1 o I

I o I . I

I . 1 I o 1

+ + + +

0050 I 12 I 12 I 12 I 24
I I 21.82 I 21.82 I 43.64
I I 50.00 I 50.00 I

I I 30.77 I 75.00 I

+ + + +

51 -100 I 2 I 2 I 1 I 3

I - 1 3,64 I 1.82 I 5.45
I I 66,67 I 33933 I

I I 5.13 I 6.25 I

+ + + +

101 -250 -I 1 I 12 I 0 I 12

I I 21.82 I 0.00 I 21.82
I I 100.00 I 0.00 I

I 1 30,77 I 0.00 I

+ + + +
2510500 I 0 I 10 I 2 I 12

I I 18.18 I 3.64 I 21.82
I 1 83.33 I 16.67 I

I I 25.64 I 12.50 I

+ + + +

>1000 1 1 I 13 I 1 I 4

I I 5.45 I 1.82 I 7.27
I . I 75.00 I 25.00 I

I I 7.69 I 6.25 I

+ + + +

TOTAL 39 16 55
70,91 29.09 100.00

Table 409 Number and percent of institutions awarding
various numbers of associate degrees in
science, by institutions providing access
to a computer for science faculty or
students, as reported by 83 academic
vice presidents or deans in minority
higher education institutions.
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TABLE OF SCIAA BY UNDAC

21:39 WEDNE

SCIAA NUM SCIENCE ASSOCIATE DEGREES 74.79 UNDAC COMP E

FRECUENCY1 Science Undergraduates Have Access to a Computer

-PERCENT
ROW PCT
COL PCT

I

1

1 OYES INO I TOTAL
+ + + 4

i 38 I 86 I 8 1

I . I . 1 1

I I ". I I

I 1 I I

4 + + +

0..50 1 23 1 10 I 3 I la

1 1 26.32 I 7.89 1 34.21
1 I 76,92 I 23.08 1

I I 30.30 I 60.00 I

+ + + +

51100 I 3 I 2 I 0 I 2

I I 5.26 I 0400 1 5.26
1 1 100.00 I 0.00 I

1 I 6.06 I 0.00 1

4 + + ....

101.250 I 1 I 10 I 2 I 12

I I .26,32 I 5.26 I 31.58
1 1 8303 1 16.67 1

1 1 30.30 I 40.00 1

+ 4. + +

251.500 I 4 I 8 I 0 I 8

1

I

1

1

21.05
100.00

8

I

0.00
0,00

1

1

21.05

1 1 24.24 1 0.00 1

+ + + +

)1000 I 2 1 3 1 0 1 3

I 0 I 7.89 I 0.00 I 7.89
1 100.00 1 0.00 1

I I 9.09 I 0.00 I

+ + + +

TOTAL 33 ,5 38
86,84 13.16 100.00

Table 410 Number and percent of institutions awarding
various numbers of associate degrees in
science, by institutions providing
access to a computer for science under-
graduates, as reported by 83 academic
vice presidents or deans in minority
higher education institutions.
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TABLE OF SCIAA BY 6RAD.AC

21:39 WEDNESDA

SCIAA NUM SCIENCE ASSOCIATE DEEVI1S 74-79 6RADAC COMPUTERS AVAIL

FREQUENCY! Science Graduate Students Have Access to a Computer

PERCENT 1

ROW PCT I

COL PCT 1

+

I

I

I

I. ...I.

0-50 I
1

I

1

OW 4.C140 4

51 -100 1

1

?

1

...........4,

i010,250 I

1

I

I

a s S 4

251..500 I
I
I

I

............,

>1000 .1

'I
1

I
+

_

TOTAL

Table 411.

OYES
+

INO
+

I

4

'PLI
,-,,i ...11

TOTAL

85 I 35 1 11 I 1 1

I I I I

I I . I I

-
i
, I 1 1

+ + +

5 I 4 I 0 I 9

.. 23,81 I 19.05 I I 42.86

3 55,56 I 44.44 I I

I 33,33 I 66.67 I I

+ + + +

4 1 0 I 1 I 0 1 1

I 0,00 I 4.76 I . I 4.76

I 0,00 I 100.00 1 1

0 1 0.00 I 16.67 I I

.....4. + + +

11 1 1 i / 1 0 I .2

I 4.76 I 4.76 I I 9.52

1 50.00 I 50.00 I 1

I 6,67 1 16,67 I I

3

4.

1 9
4,

I 0
4.

I 0
4.

I 9

I 42.86 I 0.00 I I 42.86

1 100.00 I 0,00 1 1

0 I 60,00 I 0.00 I 1

5

+

I 0 I 0
+
I 0

4,

1 0

I I I I 0.00
I I I I

1 1 I I

+ + + +

. 15 6 , 21

71.43 28.57 100.00

Number and percent of institutions awarding

various numbers of associate degrees in

science, by institutions providing access
to a computer for science graduate students,

as reported by 83 academic vice presidents

or deans in minority higher education

institutions.



51a0T3n3T1suT 

uoT3ronpa aaq2T4 A3TaouTm uT surap ao 

sluapTsaad aoTA opiapror ce Lq pawode,. 

sr 'Annoy; aouaTos aog aa3ndmoo r of 

SSOODU 2uTpTAoad suoT3113T3suT £q 'avuaTos 

uT saai2ap a3rToossu go saaqtanu snoTara. 

2uTparms, su0T3n3T3suT go luaalad pup aaqmnm ZI7 lIqui 

00.001 00'Ot 00'06 

0* b 92 4 lifI01 

+ + + + 

1 00'0 1 2211 I I 

1 00'0 1 00OOT 1 1 

OPL 1 00.0 1 OgL 1 1 

2 1 0 1 2 1 3 ! 000t( 

+ + + + 

1 00'0 1 Elea 1 1 

1 00.0 1 00.00T I i 
W 

wise r 00.0 I 00 I 4 1 

OT 1 0 1 OT 13 1 DOgeTgU_ m 
n 

+ + + 4.......... n 

I °o; 1 8OL3 1 1 

m 

1 L99t 1 22'29 1 1 m 
m 

00.02 1 00'; 1 00'23 1 I o 

3T 1 a 1 of 1 1 1 053TOT n 
r. 

+ + + + n. 

1 00.0 1 9g'g 1 I m 

I two / 00001 1 1 m w 

00'5 
a 

Oga2 
21 

1 V101 

1 00°0 
I o 

1 00'0 1 

I a I 

+ + 

1 00"Og 1 95.02 1 

1 82"5T 1 39'178 1 

1 00'5 1 05 .L3 I 

1 Z. 1 TT 1 

+ + + 

1 1 ' 1 

1 

1 

' 1 

1 

1 

1 

1 b 
1 62 1 

+ + + 

1 ON S3A1 

1 
'm 

2 I 00TT5 m 
m- 

+ 
I t 

I 

1 m 
Se' I O5'0 a 

+ 
1 

1 

1 

62 1 41 

+ 
1 L3d 103 

aalndmoD r 03 sseopy aArll 43Tnora aouaTog 

1 13d MOM. 

1 1N33d3d. 
Ii3N3r1D3H- 

I3Vd dW03 3VA331: 61'171. S33d930 31VI3OSSV 30N3I3S wriN vms 

0S3NO3M 62:tz 

3V.133V AS V1I3S dO 318V1__ 

-SES- 

wnLRAR 2ISA1VNV 1V3IISI1 VIS 



STATISTICAL ANALYSIS SYSTEM
539 21:36 WEDNESD

TABLE OF SCIAA BY CAMPCOMP

SCIAA NUM SCIENCE ASSOCIATE DEGREES 74.79 CAMPCOMP IS COMPUT

FREQUENCY! Computer is Located on Campus

__PERCENT I

.ROM PCT I

COL PCT I
IIYES ENO

i I I I TOTAL

+ + + +

I 4 I 34 I 4 I

I , 1 D 1 1

I I 0 1 1

I 1 , 1 1

+ + + +

MJ
w

.1:,

w
m
3

w

w
.

w=
411

.L.,

0
m
.m

w
C.)

u
cr5

0.50 I

I

I

I

+

51.100 I

I

I

I

+

101.250 I

I

I

I

. -- 4' o

251..500 I

I

I

I

. ..... ....i.

>1000 I

I

I

I

+
TOTAL

9

0

0

0

o

0

1

I

I

I

+
I

I

I

I

+

I

I

I

I

+

I

I

1

I

+
1

I

I

I

+

10
31,25
62950
47,62

4

12,50
100,00
19.05

4

12,50
66,67
19905

2
6,25

66,67
9,52

1

3.13
33,33
4,76

21
65,63

I

I

I

I

+

I

I

I

I

+

I

I

I

1

+

I

I

I

I

+

I

I

I

i

+

6
18,75
37,50
54.55

0

0,00
0.00
0.00

2
6,25
33,33
18,18

1
3,13
33,33
9.09

2
6.25

66,67
18,18

11
34,38

I

I

I

I

+

I

I

I

I

+

I

I

I

I

+

I

I

1

I

+
I

I

I

I

+

16
50,00

4

12.50

6

18,75

3
9,38

3

9,38

32
100,00

Table 413. Number and percent of institutions awarding

__various numbers of associate degrees in
science, by institutions having a computer
located on campus, as reported by 83
academic vice presidents or deans in
minority higher education institutions.
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TABLE OF SC/BS BY INACOMP

21:36 WEDNES

SCLES NUM SCIENCE BACHELOR DEGREES 74.79 INACOMP DOES

___-FREGUENCY1 Institution Has Access to a Computer
PERCENT 1

ROW PCT 1

-COL PCT 1 .i, AYES. 1NO 1 TOTAL
+ + + +

1 0 1 aa 1 8 f o

'I 1 1 I

1 . 1 1 1

1 1 1 1

+ + + +

T1 0...50 1 1 1 4 1 3 1 7
w

I 1 9.76 1 '7.32 1 17.07
.0
w

I 1 57.14 1 42.86 1-0
.0
3

1 I 10.81 1 75000 I

+ + 4.. ... ..4,
m
w _510100 1 0 1 3 1 0 1 3

-w
w

I I 7.32 1 0.00 I 7.32
w

I 1 100.00 1 0.00 1A
I I 8.11 1 0.00 1

+- - -+ 4 +
0

1-1 101.250 1 0 I 4 1 1 1 9
w4

1 I 19.51 1. 2.44 I 21.95u
O

I I 88.89 1 11,11 1m
w 1 1 21.62 1 25.00 1

u + + + +

.-4
251.500 1w 0 I 10 1 0 1 10

u
1 1 24.59 1 0,00 I 24,39m
1 1 100.00 1 _0.00 1

I I 27.03 1 0000 I

+ + + +

501 -1000 1 0 I 7 I 0 1 7

1 I 17.07 1 0.00 I 17.07
I I 100.00 1 0.00 I

1 . I 18.92 1 0,00 I

+ + + +

)1000. I 0 I 5 1 OA 5

1 I 12.20 I 0.00 I 12.20
. 1 100.00 1 0.30 I

1 I 13.51 1 OM 1

Table 414

37 4 41
90,24 9.70 100,00

Number and percent of institutions awarding
various numbers of bachelors degrees in
science, by institutions having access to
a computer, as reported by 83 academic
vice presidents or deans in minority
higher education Institutions.
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21:39 WECNES

'TABLE OF SCIBS BY COMPAC

SCIBS .NUM SCIENCE BACHELOR DEGREES 74..79 COMPAC FACULTY -5

_______EREQUENCY1 Science Faculty or Students Have Access to a Computer

PERCENT I

ROW PCT I

cal. PCT I

I

I

I

+

101 -250 I

I

I

I

+

251 -500 1

I

I

I

+
5011000 I

1

I

I

4.

>1000 I

I

I

I

TCTAL

1YES .._.

+
_INO
+

13 I 63 1 36
. 1 1

1 1

. 1 1

+ +
3 1 5 I /

1 6,33 I 8,88
I 41.67 I 38.33
1 7,35 I 63,64
+ +

1 I 1 1 I

I 1,27 1 1.27
1 50,00 I 50.00
1 1.47 I 9.09
+ +

4 I 8 I 0

I 10.13 I 0.00
1 100,00 I 0.00
I 11.76 I 0.00
+ +

3 I

I

16
20.25

I

I

2

2,53
1 88.89 I 11.11
I 23.53 I 18.18
+ +

0 1 18 1 1

I 22.72 1 1.27
I 94.74 1 5.26
I 26,47 I 9.09
+ +

1 1 20 1 0

1 23.32 1 0.00
1 100.00 1 0.00

z .!.1,
29.41 1 00D

o 68 11
86,08 13092

1 TOTAL

I 2,53
I

I

+

I 8

I 10,13
I

I

+
I 18
I 22,78
I

I

+
I 19
I 24,05
I

I

+

I 20
: 25,32
I

1

79
100.00

Table 415. Number and percent of institutions awarding
various numts of b-chelors degrees in
science, by institutions providing access
to a computer for science faculty or
students, as reported by 83 academic
vice presidents or deans in minority
higher education institutions.
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TABLE OF ii/BiiiUNDiC

21:39 WEDNESO

NUM SCIENCE BACHELOR DEGREES /4.79 'UNDAC COMPUTERS

411

__FREQUENCY I Science Undergraduates Have Access to a Computer

'PERCENT I

ROM PC? g

_CIII-__PCT L , !YES ________ INO I 'TOTAL

+ + + +

I 49 I 54 I 1 I

I . I a I a I

I o I I I

I 0 I . 1 e 1

+ + + "4'

0.50 9 I 5 I 1 I 6

I I 7.25 I 1.45 I 8.70

I I 83033 I 16.67 I

I I 7.69 I 25.00 I

+ + + ... +

-0
51.100 I 2 I .1 I 0 I 1

w 1 1 1.45 I 0.00 I 1,45

d I 1 100000 1 0,00 I

O
I 1 1.54 I 0.00 I

O + + '+ +
0
w 101.250 I

w I

I

o
I

i .. 4

4 251.500 I

.;.1

O I

I

c.) I

co .... ..,.. 4
-,..1

w 501.10g0 Im
I

I

I

+

1000 I

I

I

I

+

TOTAL

Table 416

4 I 8

. I .11.59
. I 100.00

I 12.31
+

4 I 16
I 23.19

0 I 14.12
I 24.62
+

0 I 18
1 26.09

o I 94o74
I

Al.

27.69

3 I 17
. I 24.64

I 94.44
e I 26.15

+
65

94.20

I

I

1

1

4

I

I

I

I

+

I

I

I

I

+
I

I

I

I

+

0

0.00
o..00
o.co

1

1.45
5.88

25.00

1

1045
5,26

25.00

1

1045
5.56

25.00

4

5.80

1

1

1

1

+
I

I

I

I

+

I

I

I

I

+

I

I

I

I

+

8

11.59

17
24,64

19
27,54

18
26009

69
100.00

. Number and percent of institutions awarding

various numbers of bachelors degrees in

science, by institutions providing access

to a computer for undergraduates,

as reported by 83 academic vice presidents

or deans in minority higher education

institutions.
;
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'TABLE Or SCIBS BY GRAOAC

21:39 WEONESC

scum __NUM .SCIENCE BACHELOR DEGREES 14.79 GRAOAC COMPUTERS AVAIL

FRECUENCY1 Science Graduate Students Have Access to a Computer

T..-
0.)v
to

4
co
a,
a,
w
oo
a,
A
-to
w
o

,-.1
co

fl
as

CQ

a)

LI

co
,..4

LI
cri

_._-__.PERCENT 1

ROW PCT 1

COL PCT I
.4

1

I
1

1

+
0.50 1

I
1

I
+

51 -100 I

1

I
I
+

101-250 1

1

1

1

+

251.500 1

I

I

1

501.1000 1

1

1

1

+
)1000 I

1

I
1.........m+

_TOTAL

87

.13

3

8

17

6

e

1

e

14 I Y E S

+
I 12
I .
1

1

+
1 1

I 2,33
I 50.00
1 2,63
+
I 0
1

1

1 .
+
1 2
I 4,65
I 50.00
I 5,26
+
: 3

1 6,98
1 75,00
1 7.89
+
1 12
I '991
I 92.31
1 31,58
+
I 20
1 46.51
1 100,00
1 52,63
+

ab
88,37

INC
+
I 13

1 .
1

1

+
1 1
1 2.33
1 50.00
I 25,00
+
I 0
1

1 e

1 e

+
1 1
1 2,33
I 25,00
1 25,00
+
I 1

1 2033
1 25,00
1 .25,00
+
1 1
1 2.33
I 7,9
I 25000
+
1 0
1 0,00
I 0.00
1 0,00
+. -.

4
9,30

I NOT APPLI...... ..4.
I 0 I

1 I

1 . 1

1 . 1

+ +

1 0 1

1 0900 1

I 0,00 I
I 0,00 I
+ +
1 0 1

1 I

1 1

1 . I

+ +

1 1 I

1 2,33 1

1 25,00 1

1 100,00 I

+ +
I 0 1

1 0,00 1

1 0.00 1

1 0,00 1

+ +

I - 0 1

I 0.00 I

1 0.06' 1

3 0.00 1

+ +
1 0 I
1 0,00 1

1 0900 1

1 000 1
4, 1.

1
2.33

TOTAL

.2
4.6!

0
0,00

13

9.30

4
9,30

13
30.23

20
46.51

43
100.00

Tal-le 417. Number and percent of institutions awarding

various numbers of bachelors degrees in

science, by institutions provlinL
__to a computer for science gradat: :dents,
as repotted by 83 academic vice presidents

or deans in minority higher eucation institu

tions.
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TABLE OF SCIBS BY ACCFAC

_SCUM NUM SCIENCE BACHELOR DEGREES 74..79 ACCFAC COMP

_____EREGUENCY1 Science Faculty Have Access to a Computer
ERCENT I

ROW PCT I

-COL PCT I IYES INO I TOTAL
+ a + + +
1 49 1 58 1 5 I .

I 1 . 1 . 1 .

I I 1 . 1

I o 1 1 I 1

+ 411, mmew+ +
0050 I 9 I 5 I 1 I 6

I I 7,14 I 1.43 I 8.57
I I 83.33 I 16.67 I

I I 7.46 I 33.33 I

+ + + +

51.100 I 2 I 1 1 0 I 1

I I 1.43 I 0.00 I 1,43
I I 100,00 I 0.00 I

1 I 1.49 I 0.00 6

+ + + +

101 -250 I 4 1 1 I 1 I .8

11.43
I I 87.50 I 12.50 I

I I 10.00 I 1.43 I

I I 10.45 I 33,33 I

+ + + +

251 -500 I 4 1 16 I 1 1 17
I 22.86 I 1.43 1 24029

1 I 14.12 I 5.88 I

I 1 23.88 I 33.33 I

+ + + +

301 -1000 I 1 I 18 I 0 I 18

I I 25.71 I 000 I 25.71
I I 100.00 I 0000 I

1 I 26.87 I 000 I

+ + 4.. . . 4.

>2000 1 1 I 20 I 0 1 20
I I 28.57 I 0.00 I 28,57
1 I 100.00 I 0.00 I

I I 29.85 I 00 I
+ + + +

TOTAL 67 3 70
95,71 4.29 100.00

Table 418. Number and percent of institutions awarding
various numbers of bachelors degrees in
science, by institutions providing access
to a computer for science faculty, as
reported by 83 academic vice presidents
or deans in minority higher education
institutions,
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TABLE OF SCI8S BY CAMPCOMP

SUBS NUM SCIENCE BACHELOR DEGREES 74 -79 CAMPCOMP IS COMPUTE

FREQUENCY I Computer is Located on Campus

__PERCENT I

ROW CT I
'COL 'PCT I IYES INO I

I I I I TOTAL

+ -v + + +

I
8 I 20 I 13 I

I 0 I 0 I I 0

I I I I

I 0 I I 0 I

+ + + +

050 I 4 I 4 I 0 I 4

I
I 10,81 I 0.00 I 10.81

1 . I 100.00 I 0.00 r

1 I 11.43 1 0.00 1

+ + + +

51+100 I 0 I 3 I 0 I 3

I
I 6111 I 0.00 I 8.11

I 0 I 1G4e00 I 0.00 I

I I 8.57 I 0.00 I

+ + + +

101+250 I 1 I '7 I 1 I 8

1 I 18.92 I 200 I 21.62

I I 87.50 I 12.50 I

1 1 20.00 I 50.00 I

mm at? + + + +

251.500 I 0 I 9 I 1 I 10

I I 24032 I 2.70 I 27.03

I I 90,00 I 10.00 I

I I 15.71 I 50000 I

+ -+ + +

501.1000 I 0 I 7 I 0 I 7

I 0 I 18092 I 0.00 I 18.92

I 1 100000 I 0.00 I

I 4, I '2Cp00 I .1/4..00 I

.. ww 4. + + +

)1800 I 0 I 5 I 0 I 5

I 1 13.51 1 0.00 I 13.81

I 1 100.00 I 0.00 I

I 0 I 14.29 I 0.00 I

+ + + +

TOTAL 35 2 37

94.59 5.41 100.00

Table 419. Number and percent of institutions awarding

various numbers of bachelors degrees in

science, by institutions having a computer

located on campus, as reported by 83

academic vice presidents or deans in

minority higher education institutions.
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"TABLE OF SCIMS.8Y INACOMP

21:36 WEDNESI

SCIMS NUM SCIENCE MASTER DEGREES 74.79 INACOMP 'DOES INSTITi

FREGUENCTI Institution
Has Access to a Computer

'PERCENT
.ROW PCT

I

I

_COL PCT I .
IYES INO I TOTAL

+ + + +

I 1 I 57 I 10 I .

I
1

o 1 . 1

1 . 1
, 1 I

1 . 1
, 1 . 1

+ + + +

0.40 1 a 1 2 I 2 I 4

I
I 13.33 I 13.33 I 26.67

I I 50.00 I 50.00 1

I

+

. I

+

15.38 1

+

100.00 1

+

26..50 I 0 I 2 I 0 I 2

w
I . I 13.33 I 0.00 I 13.33

w
.,1

w
m

I

I

+

I

I

4

100.00 I

15.38 I

4

0.00
0.00

I

I

+

51..100 I 0 I 2 I 0 I 2

I I 13.33 I 0.00 1 13.33

1 1 100030 I 0,00 1

1

+
I

+
15.38 I

+

o.00 I

+

)100 I o I '7 I 0 I 7

I
I 46.67 I 0,00 I 46.67

1 I 100.00 I 0.00 I

I I 53.55 I 0,00 I

+ 4 + +

';OTAL -. . 13 2 15

86.67 13,33 100.00

Table 420 Number and percent of institutions awarding

various numbers of masters degrees in sci,ace,

by institutions
having access to a computer,

as reported by 83 academic vice presidents

or deans in minority higher education

institutions.
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TABLE OF SCIMS BY COMPAC

21:39 WEDNES

SCIMS NUM SCIENCE MASTER DEGREES 74 -79 COMPAC PACULTY.STU

FREQUENCY, Science Faculty or Students Have Access to a Computer

PERCENT
.RCW PCT

1

I

__COL PCT I 1YES 1NO 1 TOTAL
.,-.........., + + +

I 20 1 96 1 46 1

1
P
t 0 I 0 I

I . 1 1 e I

I I I I

4 + + +

0 -10 I 3 I 2 1 1 1 3

1 1 5.56 I 2,78 I 8,33

1 1 66.67 1 33.33 I

I 1 5,71 1 100.00 I

+ + + +

26 -50 1 1 I 1 I 0 I 1

1 1 2,78 I 0,00 I 2,78

I I 100'0 I 0,00 I

I I 2.86 I 0.00 I

+ + + +

51 -100 I 0 I 4 1 0 I 4

1 o I 11.11 I 0,00 1 11.11
I , I 100,00 I 0,00 I

I 1 11,43 I 0,00 I

+ + + +

>100 I 1 I 28 1 0 I 28

1 1 77,78 I 0,00 1 77,78

1 1 100.00 I 0,00 1

1 I 80.00 I 0.00 I

+ + + +

TOTAL 35 1 36

. 97,22 2.78 100.00

Table 421. Number and percent of institutions awarding

various numbers of masters degrees in science,

by institutions providing access to a computer

for science faculty or students, as reported

by 83 academic vice presidents or deans in

minority higher education institutions.
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TABLE OF SCIMS BY UNCAC

21:39 WEDNESI

SCIMS NUM SCIENCE MASTER DEGREES 74.79 UNCAC

FREQUENCY I Science Undergraduates Have Access to a Computer
'PERCENT I

ROW PCT I

COL PCT I OYES INO I TOTAL
+ + + +
I 64 I 87 I 11 I

I I . I . I .

I I . I I

I I . I 1

+ + ..+ +
0.10 I 3 I 2 I 1 I 3

I5,88 2.94 I 8.82.5IgI

4 I I 66.67 I 33.33 I

I I 6.25 I 50.00 I

+ + + +
.264.50 I 1 1 1 4 0 I 1

I 1 2.94 I 0.00 I 2.94
I I 100.00 I 0.00 I

I 3,13 II 0.00 I

w + + + +

51100 I 0 I 4 I 0 I 4

I I 11.76 I 0.00 I 11,76
I I 100.00 I 0.00 I

I I 12.50 I 0.00 I

4 + +

>100 I 3 I 25 I 1 I 26
I I 73.53 I 2.54 I 76.47
I I 96.15 I 3.85 I

I I 78.13 I 50.00 I

+ + + +
TOTAL 32 2 34

. 94.12 5.88 100.00

Table 422. Number and percent of institutions awarding
various numbers of masters degrees in science,
by institutions providing access to a computer
for science undergraduates, as reported by
83 academic vice presidents or deans in
minority higher education institutions.
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ca
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TABLE OF SLIMS BY GRAOAC

21:39 WECNES

SC/MS NO ICIENCE MASTER DEGREES 7479 GRAOAC COMPUTERS AVAILA

FREQUENCY! Science Graduate Students Have Access to a Computer

ERCV0 1
ROW PCT I

COL PCY I IYES INO INCT APPLI TOTAL

..... . a. 40 .6 + + + 4.

. I 125 I 19 1 17 I 1 I

I o I . 1 . 1 . 1

I . I . 1 I 1

I . I . I . 1 . 1

+ + + + +

1
1 ,r);:i 1 I 1

ca ;.

$4
1 o 1 A 1 o I I

W
4.)

4.
-..._ ...4.00....14 + +

M 51.100 I 0 1 4 I 0 I 0 I 4

I o t:
1 Ct70 I I I 12.90

w

c
4.1 1 101400 I

c.)
I

1 I

a)
I 1 14%90 1 1 1

..4Q + ;, + + +

m 7100 1
4 I 25 I 0 I 0 1 25

.

. I 100.00 1 . 1

I 80.65

I
I

I 80.65 1 I . 1

I 1 80.65 I- I

1

+ 4 + + +

TOTAL 31 . 31

/00.00 100.00

Table 423 . Number and percent of institutions awarding

.various numbers of masters degrees in science,

by institutions providing access to a computer

for science graduate students, as reported by

.83 academic vice presidents or deans in

minority higher education institutions.
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'TABLE OF SCIMS BY ACCFAC

21:39 WONES

1CIMS NUM SCIENCE MASTER DEGREES 74.i79 ACCFAC COMP FACILI

______FREGUENCY1 Science Faculty Have Access to a Computer

'PERCENT
ROW PCT
COL ACT

I

1

1

+

>100 1

1

1

1

+

'TOTAL

--Table 424.

1YES _

+

INO
+

1

+

TOTAL

65 1 90 1 '7 1

1
1 1

1
1 1

1 . 1 1

+ + +

3 I 2 1 1 I 3

I 5,56 1 2.78 I 8,33

1 66,67 1 33.33 I

1 5.71 1 100.00 1

+ + +

1 I 1 1 0 I 1

I 2.78 1 0.00 I 2,78

1 100.00 I 0.00 I

I 2,86 I 0.00 1

+ + +

0 I 4 1 0 I 4

I 11.11 I 0.00 I 11.11

I 100.00 I 0.00 I

1 .11.43 1 0.00 1

+ + +

1 I 28 I 0 I 28

1 77, 78 I 0.00 1 /7,78

1 100.00 1 0.00 1

1 80.00.1 0.00 I

+ + +

35 1 36

97.22 2978 100.00

.Number and percent of institutions awarding

various numbers of masters degrees in science,

by institutions providing access to a computer

for science faculty, as reported by 83 academic

vice presidents or deans in minority higher

education institutions.
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SCIMS

FREGUENCYI
I

21:36 WEDNES

'TABLE OF SC/MS BY CAMPCOMP

NUM SCIENCE MASTER DEGREES /4.79 CAMPCOMP IS COMPUTER

Computer is Located on Campus

_ROW PCT
COL PCT

0 -10

26 -50

51 -100

n013

TOTAL

I

I

I

I

I

I

+

I

I

I

+

I

I

I

I

+
I

I

i

1

+
1

I

1

1

+

11

o

2

0

0

0

0

a

IYES

1 42
I

1 0

I 0

+
1 2
I 1536
I 100.00
I 15,38
+ -.....

I 2
I 15.38
I 100,00
I 1530
+
I 2
I '15938
I 100.00
1 1501

1 7
I 5305
1 100,00
1 5305
+

13
100000

INO

I

I

1

I
+

I

I

I

I

I

I

I

I

+

I

I

I

1

.-

1

I

1

I

+

15

0

0

0

0

4.

I

+

I

I

I

I

+

I

I

I

I

+

I

I

1

1

4,

1

I

1

1

+

'TOTAL

2

15438

2
15,38

2
15,38

7
53.85

13
100.00

_Table 425. Numbr and percent of institutions awarding
various numbers of masters degrees in science,

by institutions having a computer located

on campus, as. reported by 83 academic vice
presidents or deans in minority higher
education institutions.
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TABLE OF SCIO BY COMPAC

21:39 WEDNESE

SC IC NUMBER SCIENCE DOCTORATES 74.79 COMPAC FACULTY.STUDE

FREQUENCY' Science Faculty or Students Have Access to a Computer
'PERCENT
ROW PCT

I

1

.COL PCT I , 1 INC 1 TOTAL
... + + + +

I 21 1 117 1 46 1

I 1 1 9 1

I 1 1 1

I 1 1 1

amomet 4 + + +
0.°10 I 3 I 14 I J. I 15

I I 93.33 I 6.67 1 100.00
I I 93.33 I 6.67 I

1 . 1 100.00 1 100.00 i

+ + + +
2650 I 1 I 0 I 0 1 0

I I I I 0.00
I I I 1

I 1 1 1

+ + + +

TOTAL 14 1 15
93.33 6.67 100,00

Table 427. Number and percent of institutions awarding
various numbers of doctorate degrees in
science, by institutions providing access
of a computer for science faculty or
students, as reported by 83 academic
vice presidents or deans in minority
higher education institutions.
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TABLE OF 1CIO BY UNDAC

21:39 WEDNESD)

SCID NUMBER SCIENCE DOCTORATES 74 79 UNDAC COMPUTERS AVM

.___EREQUENCY1 Science Undergraduates Have Access to a Computer

'PERCENT
Aoki PCT

1

1

---CaL PCT 1 .1YES INC 1 TOTAL

+ + + .

I 65 1 107 1 12 1

I I I I

I 1 1 1

I I I I

+ + + +

0640 I 5 1 12 1 1 1 13

I 1 92.31 1 /.69 1 100.00

1 . I 92.31-1 7.69 1

I 1 100.00 1 100.00 1

+ + + +

_26-50 I 1 I 0 1 0 I 0

I , I 0 I I 0.00

1 1 . 1 . 1

I 1 . 1 I

4. + + +

TOTAL - 12 1 13

ID Th92.31 7.69 100.00

Table 428 Number and percent of institutions awarding

various numbers of doctorate degrees in

science, by institutions providing access

to a computer for science undergraduates,

as reported by 83 academic vice presidents

or deans in minority higher education

institutions.
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21:39 INC0NtS0,

TABLE OF SCID BY GRADAC

SCID NUMBER SCIENCE DOCTORATCS 74.79 GRADAC COMPUTERS ANA MARLI

FREQUENCY! Science Graduate Students Have Access to a Computer

a)

w

co

a)

a)

w

A.
a)

w
1.3

W
0

4.3

u

gl

a)

0
u
a)

..,-1
u
Cl)

PERCENT
ROW PCT
COL PCT
.

9

0.10

26...50

TOTAL

I

I

I

+
I

I

I

1

+
I

I

1

I

+
I

I

I

I
+

129
.

5

1

6.

.IVES INO
+., +
1 37 I

I I

I I

1 I

+ +
1 13 I

I 1 00 0 0 I

I 100.00 1

I 1 0 0 00 0 I

+ +
I 0 1

I I

1 1

I I

.11. +
13

100.00

17

0
.

0

.

INOT APPLI
+ +
I 1 I

1 I

I . 1

1 1

+ +
I 0 I

I I

1 I

I I

+ +
1 0 1

I . -1
1 I

I I

+ +

TOTAL

13
100,00

0
0.00

13
100.00

___o

Table429 Number and percent of institutions awarding
various numbers of doctorate degrees in
science, by institutions providing access
to a computer for science graduate students,

as reported by 83 academic vice presidents

or deans in minority higher education
institutions.
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TABLE OF SCID BY ACCFAC

SCID .NUMBER SCIENCE DOCTORATES 74.79 ACCFAC

-P-LIEQUENCY I Science Faculty Have Access to a Computgr
'PERCENT I

!TN PCT I

13--:'". PCT I

nv 4
s...

0 I

Al ITES INC I 'TOTAL
+ + +-

66 I 111 I 7 I

I I I a

I I I

I I I

+ + +
3 I 14 1 1 I le

I 13,33 I 6.67 I 100,00
I 93.33 I 6,67 I

I 100.00 I 100,00 I

+ + +
1 I 0 I 0 I 0

1 I 4 I 0,00
. I 0 1 1

I 1 1

+

14
+

1

+

15
93,33 6,67 100000

Table 430. Number and percent of institutions awarding
various numbers of doctorate degrees in
science, by institutions providing access
to a computer for science faculty, as
reported by 83 academic vice presidents
or deans in minority higher education
institutions,
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"TABLE OF SCIDOY.CAMPCOMP

ICID 'NUMBER SCIENCE DOCTORATES 7479 COPCCI" IS COMPUTER OP

21:36 WEDNESCI

PMEGUENCYI Computer is Located on Campus
._____:P.ERCENT I .

.110W PCT I

.001. PCT I IYES

- ----m 1 I

m
ro + +

m . I 11 I 50

<4
.

I I e

m I I

m
m I it I o

+ +

m
m 0.10 I 2 1 -4

m I I 80900

INO I

I I TOTAL
+ +

I 15 I

I I

I . I

I I I

.+ +

I 0 1 4

I 0 I 80,,00
..
O 1 . 1 100.00 1 . I

1 1 amp 1 I0
.. + + + +0
O 11-s0 1 . o 1 ..1 1 o 1 1

O I I 20900 I I 20.00
m
0 I

.,-m 1
I

C) +m
TOTAL

Table

o 1 100.00
1 -20900
+

o. S

100.00

II e

I e I

+ +
5

.. 100.00

431 Number and percent of institutions awarding
various numbers of doctorate degrees in
science, by institutions having a computer
located on campus, as reported by 83
academic vice presidents or deans in
minority higher education institutions.
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1
.....2

ro

.4

m
W
W
i4

:SOT;H1

_YREOUOCI!

AIJW 11010

_____-COL:ecT
vow""°.:

o

,,,w1,0"%gs...ww:m:

0050

/,...+....

.TOTAL

aLE OF SOTWI BY INACOMP

OTHER SC/ PEGS NOT SPECIFIED 7479 INACOMP

Institution
I

a5utima Has Access to a Computer

1YES I TOTAL
i

!NO
.. + +..........+

0 1 64 I 10 I

1

I

0 1 1 1 9

I

I
I 1

I 1

+ +

1 1 6 I 2 1 8

0 I 25.00 I 100,00
1

I 75.00 0
I 75.00 I 25,00 1

1
1 100,00 1 100.00 1

......., + +

6 2 8

75.00 25600 100,00

Table 432. 0110003°' and percent of institutions awarding
41.1(T nUmbers of other degrees in science,

Pf Vitutions having access to a computer,

rePorted by 83 academic vice presidents

Pr dca4s in minority higher education

ions.

'JOJ

DOES INS
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SOTH1

_FREQUENCY!

21539
-559-

TABLE OF SOTH1 BY COMPAC

N OTHER SCI DEBS NOT SPECIFIED 74..79 COMPAC

Science Faculty or Students Have Access to a Computer

WEDNESO.

FACULTY -:

PERCENT I

ROM PCT I

--COL_PCT I IYES , IND I TOTAL

[

+ + + +

. I 22 I 124 I 46 I

I I 1 1

I 6 I I 1

I I. . I
I

+ + + +

0-50 I 3 I 7 I 1 I a
I I 87.50 I 12.50 I 100,00

I I 87.50 I 12.50 I

I a 1 100,00 I 100,00 1

+ 4. + +

TOTAL 7 1 8

87,50 12.50 100.00

Table 433. Number and percent of institutions awarding

various numbers of other degrees in science,

by institutions providing access to a computer

for science faculty or students, as reported

by 83 academic vice presidents or deans in

minority higher education institutions.
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TABLE OF SOTH1 BY UNCAC

21:39 WEDNESC

SOTH1 N OTHER SCI LEGS NOT SPECIFIED 74.79 UNDAC COMPIFF

_TRECUENCYIScienceUrnderradumtes Have Access to a Computer
1,

-c)

w

_-t
..4

w
w
U
w

w=
--w

z
u

w
.,-4

um
w
w=
o
4.1

TERCENT
ROW PCT

_ 'COL PCT

0..50

TOTAL

I

I

I

+
I

I

I

I

+
I

I

I

I

+

67
.

4

OYES
+
I 112
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TOTAL

7
100,00

7
100,00

Table 434. Number and percent of institutions awarding
various numbers of other degrees in science,
by institutions providing access to a computer
for science undergraduates, as reported by 83
academic vice presidents or deans in minority
higher education institutions.
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'TABLE OF SOTH1 BY GRAOAC

21:39 WEDNESO.

--------SOTH1 N OMER SCI DEGS NOT SPECIFIED 74..79 GRADAC COMPUTERS AVA

FREQUENCY I Science Graduate Students Have Access to a Computer
PERCENT I

ROW PCT I

--COL-P-CTJ _OYES INO INOT APFLI 'TOTAL
+ + + + +
I 130 I 46 I 15 I 1 I

__ .a I -. 1 I I
I I I I I
I e I 1 I I
+ + + + +

0.50 I 5 I 4 I 2 I 0

I . I 66.67 I 33.33 I .

I . I 66.67 I 33.33 I

I I 100,00 I 100.00 I .

+ + + +
TOTAL 4 2 ..

. 66.67 33.33

Table 435. Number and percent of institutions awarding
various-numbers of other degrees in science,
by institutions providing access to a computer
-for science graduate students, as reported by
83 academic vice presidents or deans in
minority higher education institutions.
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TABLE OF SOTH1 BY ACCFAC
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SOTH1 N OTHER SCI DEGS NOT SPECIFIED 7479 ACCFAC COMP FAC:

__FREQUENCY' Science Faculty Have Access to a Computer
PERCENT
ROW PCT
COL' CT

050

TilTAL

Table 436.
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I , IYES INO I TOTAL
+ + + +

I

I

66 1

1

118 I

1

8 I

I

I . I 1 . I

I . I . 1 . I

4 + + +

I 4 I 7 I 0 I 7

I I 100.00 I . I 100.00
I I 100.00 I I

I I 100.00 I I

+ + + +

7 7

100.00 100.00

Number and percent of institutions awarding
various numbers of other degrees in science,
by institutions providing access to a
computer for science faculty, as reported
by 83 academic vice presidents or deans
in minority higher education institutions.
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TOTAL

10 I 51 I 13 I

s I I o I

1 I I

I o I o 1

+ +

3 I 4 I 2 I 6
I 66.67 I 33.33 I 100,00
I 66.67 I 33.33 I

I 100.00 I 100.00 I

+ + +
4 2 6

66.67 33.33 100.00

Table 437. Number and percent of institutions awarding
various numbers of other degrees in science,
by institutions having a computer located
on campus, as reported by 83 academic vice
presidents or deans in minority higher
education institutions.
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capabilities of science students who were currently enrolled during the

1978-79 academic year, and 3) the computing skills and capabi-

lities of faculty employed in their departments. These relationships are

summarized in Figures 8 through 10, and are described in greated detail in

Tables 438 through 497.

Relationships between the productivity of minority institutions in awarding

science degrees and the reported computing capability and skills of students

newly enrolled in the science departments of those institutions are summarized

in Figure 8. From this summary, the following conclusions appear to be supported:

The percentage of newly-enrolled scP,-,-:e students reported to have no computer

training or skills is not consistent.. , related to an institution's production

of associate degrees in science or masters degrees in science. The percentage

is slightly smaller in institutions that award more science bachelors degrees.

Relationships to production of science doctoral degrees or other science

degrees are indeterminate because of small sample sizes. This is true not

only for this analysis, but for all others that concern the computing skills

and capabilities of newly-enrolled science students.

The percentage of newly-enrolled science students reported to have general

awareness of computers is slightly lower in institutions that award more

science masters degrees; otherwise it is unrelated to science degree productivity.

The percentage of newly-enrolled students reported to have limited personal

computer use and skill is slightly lower in institutions that award more asso-

ciate degrees in science, is moderately lower in institutions that award more

science masters degrees, and is otherwise unrelated to an institution's science

degree productivity.

The percentage of newly-enrolled students reported to be able to program

a computer is slightly higher in institutions that award more associate degrees

in science, is moderately lower in institutions that award more bachelors

7.70



Degrees

Awarded

(Productivity)

Percent. of Newly Enrolled Science Students with

Computing Skills at Various Levels

No Computer Training

or Skills

General Awareness

of Computers

Limited Personal Ability to Program

Computer Use/Skill a Computer

Science

Associate

Degrees

Table 438. No consistent

relationship. Contin-

gency coeff. n 0.52

Table 439. No con-

sistent relationship.

Contingency

coeff, = 0.53

Table 440. Slight

negative relationship.

Contingency

coeff, = 0.33

'Table 441. Slight

positive relation-

ship, Contingency

coeff. - 0.45

Science

Bachelors

Degrees

Table 450, Slight

negative relation-

ship. Contingency

coeff. 0 0.57

Table 451. No

consistent relation-

ship. Contingency

coeff. 0 0.50

Table 452, No

consistent.relation -

ship. Contingency

coeff. 0 0.35

Table 453. Modest

negative relation-

ship. Contingency

coeff, 0 0.42

Science

Masters

Degrees

Table 462. No

consistent relationship.

Contingency

coeff. cs 0.49

Table 463, Slight

negative relation-

ship. Contingency

coeff, = 0.63

Science

Doctoral

Degrees

Table 474, Indeter-

minate due to small

sample size,

Table 418, Indeter-

minate due to small

sample size.

Table 464, Moderate

negative relationship.

Contingency

coeff. 0 0.39

Table 465, Slight

positive relation-

ship, Contingency

coeff. 0 0.27

Table 479. Indeter-

minate due to small

sample size.

Table 480, Indeter-

minate due to small

sample size.

Other

Science

Degrees

Table 486, Indeter-

minate due to small

sample size.

Table 487, Indeter-

minate due to small

Isample size.

Table 488. Indeter-

minate due to small

sample size.

Table 489. Indeter-

minate due to small

sample size.

Figure 8. Summary of relationships between the degree productivity of minority

higher education institutic ;.,1(1 percent of newly entering students

in the sciences with computl. Skills at various levels, as reported

by 83 academic vice presidents or deans and 178 heads of science departments.

77,1
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degrees in science, and is slightly higher in institutions that award more

masters degrees in science.

Viewing the relationships summarized in Figure 8 collectively, it appears

that productivity of science degrees at any level is not consistently related

to the percentage of newly-enrolled science students with reported computing

skills at any level -- ranging from no skills at all to the ability to program

a computer.

Figure 9 contains a summary" of relationships between the reported computing

skills of science,students currently enrolled in minority institutions during

the 1978-79 academic year, and the number of science degree graduates produced

by those institutions during the five academic years 1973-74 through 1978-79.

These relationships are'readily described: The reported percentages of

currently-enrolled science students who can program a computer are slightly

higher in institutions that award more baChelors degrees in science. In

institutions that award more masters degrees in the sciences, there appears to

be a slightly higher percentage of currently-enrolled science students with

no computing skills, and slightly lower percentages of currently-enrolled

science students with general awareness of computers, with limited personal

computing use and skill, and with the ability to program a computer. Otherwise,

percentages of currently-enrolled science students with computing skills at

various levels appear to be unrelated to the numbers of science degrees pro-

duced by the institutions these students attend. Note that we could not

determine whether or not the level of computing skills of currently-enrolled

science students was related to the science degree productivity of their

institutions at the doctoral level, or in awarding "other science degrees,"

because sample sizes were too small.

A summary of relationships between the reported computing skills of

faculty in the sciences and the science degree productivity of minority higher

-1i



Degrees

Awarded

(Productivity) No
Computer

Training
General

Awarenessof Skills
of

Computers

Percent of
Currently

Enrolled Science Students withComputing
Skills At

Various Levels

Limited Personal

Computer
Use/Skill

Ability to Program

a Computer

Science
Table 442, No

Table 443. No
Table 444. No

Table 445, No

Associate
consistent

relationship.
consistent

relation-
consistent

relation-
consistent

relation-

Degrees

Contingency
ship.

Contingency
ship.

Contingency
ship.

Contingency

coeff. a 0.59
coeff. a 0.60

coeff, = 0,68
coeff, a 0.52Science

Bachelors

Degrees

Table 454. No

consistent
relation-.

ship.
,Contingency

coeff, a 0.49

Table 455. No

consistent
relation-.

ship.
Contingency

coeff. a 0,59

Table 456. No

consistent
relation-

ship.
Contingency

coeff. a 0.56

Table 457. Slight

positive
relationship.

Contingency

coeff. m 0,59
Science

Table 466.
Slight

Table 467.
Slight

Table 468. Slight
Table 469. Slight

Masters
positive

relation-
negative

relation-
negative relation-

negative
relation-

Degrees
ship.

Contingency
ship,

Contingency
ship,

Contingency
ship.

Contingency

coeff. a 0.46
coeff, a 0,54

coeff. a 0.39
coeff, a 0.48

Science

Doctoral

Degrees

Table 478.
Indeter-

minate due to small

sample size.

Table 479.
Indeter-Table 480,

Indeter-minate due to small
minate due to smallsample size.
sample size.

Table 461,
Indeter-

minate due to small

sample size,

Other

Science

Degrees

Table 490.
Indeter-

minate due to small

sample size.

Table 491.
Indeter-Table 492.

Indeter-minate due to small
minate due to smallsample size.
sample size.

Table 493,
Indeter-

minate due to small

sample size.

'Figure 9.
Summary of

relationships between the degree
productivity of minority

higher
education

institutions and
percent of

currently enrolled
students in the

sciences with
computing skills at various

levels, as

reported by 83
academic vice

presidents or deans and 178 heads of
science

departments.
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education institutions is contained in Figure 10. In institutions Ghat award

a.more associate --trees in science, there is no trend to have more ac fewer

science faculty with no computer training or skills, general awareues0 of

computers, or limited personal computer use or skill. However, sl4htlY fewer

science faculty are reported to have the ability to program a computer if they

are employed in such institutions.

Institutions that award more science bachelors degrees are reported to

have slightlY

slightly more

percentage of

fewer science faculty with no computer training or *dais and

science faculty with the ability to program a computer- The

science faculty with computing skills at other levelg appears

unrelated toto be olnrel this -variable.

Institutions that award more masters degrees in the sciences eva reported

to have slightly higher percentages of science faculty with general. Awareness

of computers and very slightly higher percentages of science faculty who can

program a coOPUter. There appears to be no consistent relationship. between an

institocion'S Production of science masters degrees and the.percenta0e of its

science fatultY with no computer training or skills or the percentages 'of its

science faculty with limited personal computer use or skill.

Limitations of sample size preclude the eltamination of relatioTohlps

between minority institutions' production of science doctoral degrees or their

production of "other science degrees" and the computing skills of their science

faculty.

0. ationshi s between Science De ree Productivit and Scieme Facult

Uset uters

In this section we examine relationships between the productivixy of

minority higher education institutions in awarding degrees in the scir*ncse and

the reports of science department heads on the percentages of science faculty

77j



Degrees

Awarded

Percent of Faculty in SOW bepartments

with Computing Skills at Various Levels

(Productivity) No Computer Training

of Skills

Science

Associate

Degrees

Table 446. No

consistent relation-

ship. Contingency

coeff, 0.53

General Awareness liAite4 Personal Ability to Program

of Computers
C400tez Use/Skill a Computer

Table 447. No

consistent relation-

ship. Contingency

coeff. 111 0.58

Science

Bachelors

Degrees

Table 458, Slight

negative relation-

ship. Contingency

coeff. 2 0.53

Table 459, No

consistent relation-

ship. Contingency

coeff, 2 0.55

TiitLe 44, No
Table 449, Slight

covpigtertt
relation- negative relation-

C4ntingency ship. Contingency

coif. a 0.65 coeff. 0.56

Taple 460, He Table 461, Slight

coolgtent relation- positive relation-

sbp, Contingency ship. Contingency

' 0,39 coeff. 0,48

Science

Masters

Degrees

Science

Doctoral

Degrees

Table 410. No

consistent relation-

ship. Contingency

coeff. 0 0.42

0......mmlirl...1=1.1

Table 471, Slight

positive relation-

ship. Contingency

coeff, m 0.41

TO 472,

coeestent relation-

Cohtingacy

toff, OA?

Table 482. Indeter-

minate due to small

sample size.

Table 483, Indeter-

minate due to small

sample size.

Ta1/10 484, Indeter-

004 due to small

mote Ø.

Taly10 496' Indeter-

mikice due to small

sag$- size.

Other Science

Degrees

Table 494. Indeter-

minate due to small

sample size.

Table 495, Indeter-

minate due to small

sample size.

Table 473. Very

slight positive

relationship.

Contingency

coeff. 2 0,52

Table 485. Indeter-

minate due to small

sample size.

Table 497. Indeter-

minate due to small

sample size.

Figure 10. Summary of relationships between the degrie proctotivitY of minority higher

education institutions and percent of faculty iq 5cierKe departments with

computing skills at various levels, as reported 0 83 academic vice

presidents and 178.heads of science departments,
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Table

7S1

438. Number and percent of institutions awarding various numbers of associate

degrees in science by institutions with various percents of newly entering

students with no computer training or skills, as reported by 83 academic

vice presidents or deans and 178 heads of fence departments in minority

higher education institutions.
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FREQUENCY I percent of Newly Entering Students with General Awareness of Computers

PERCENT

ROW PCT

COL PCT I .1 011%20% 121%40% 141%60% 161%80% 101%9100%1 TOTAL

7S47S47S4

Table 439. Number and percent of institutions awarding various numbers of associate degrees

in science by institutions with various percents of newly entering students with

general awareness of computers, as reported by 83 academic vice presidents or

783
deans and 178 heads of science departments in minority higher education

institutions,

9 I 66,67 I 0100

( 0 a ... m

0
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TOTAL o 6 18 2 7 3 3 39

. 15,30 46,15 5,13 17,95 7,69 7,69 100,00

7S4

Table 439. Number and percent of institutions awarding various numbers of associate degrees

in science by institutions with various percents of newly entering students with

general awareness of computers, as reported by 83 academic vice presidents or

783
deans and 178 heads of science departments in minority higher education

institutions,

Table 439. Number and percent of institutions awarding various numbers of associate degrees

in science by institutions with various percents of newly entering students with

general awareness of computers, as reported by 83 academic vice presidents or

783
deans and 178 heads of science departments in minority higher education

institutions,
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Table440. Number and percent of institutions awarding various numbers of
__associate degrees. in science by institutions with various

percents of newly entering students with limited personal
computer use and skill, as reported by 83 academic vice
.presidents or deans in minority higher education institu-
tions, and 178 heads of science departments in minority
higher education institutions.
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Table 441. Number and percent of institutions awarding various numbers of

associate degrees in science by institutions with various

--percents of newly entering students with ability to program

a computer, as reported by 83 academic vice presidents or

deans and 178 heads of science departments in minority

'higher -education institutions.
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Table 443. Number and percent of institutions awarding various numbers of associate degrees
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with general awareness of computers, as reported. by 83 academic vice presidents

or deans and 178 heads of science departments in minority higher education

78:3 institutions.

U'

ThU



ZilAILSIICAL ANALYSIS SYSTEM
21159 WEDNESDAY, SEPTEMBER

b
N
ca

0)

W

W

P

A
W

0
4
o
yi

($

4
ol

0
I::
a)
yi

u

SC!AA

FREQUENCY1

PERCENT

ROW PCT

COL PCT

. .,

,

050

5 1 . 1 0 0

101450

251'500

)1000

TOTAL

TABLE OF SCIAA BY OLDSKL3

NUM SCIENCE ASSOCIATE
DEGREES 74079 OLDSKL3 PERC CURRENT STUD LIMITED

Percent of Enrolled Students withia21LBftdPumLIalComputer Use or Skill

COMPUTER USE

ln

ill

1

1

I 11 011A20% 121%40% 141 %060% 161%00% 101%0100%1 TOTAL+ + oo v.; + + +
1 43I 181 471 141 6 1 11 3
1 I 1 t II i 1 11 o ,I1 I II .41 II , ,1I

1 $ $ 1 1 1 ,I+ ., .
+ + +

I 231 21 RI 21 11 01 0$ 131 , I 5,00 I 20,00 I MO I 240 1 , I 0,00 I 32,50I 41 15.38 I 61,54 I 15,38 I 7,69 I I 0,00
1 I .25,00 I 32,00 1 66,67 I 33,33 I , 1 0,00+ + + + . . 4,
1 3 I 1I 11 01 01 01 01 21 I .2,50 I 2,50 I 0,00 I 0,00 1 , I 0,00 I 5,00
1 ,'1 50,00 I 50,00 I. 0,00 I 0,00 I , I 0,00 II I 12,50 I 4,00 I 0,00 I 0,00 I , I 0,00 I+. wit+ em

+ + + 4,

I 11 31 9 1 0 1 0 1 0 1 OI 12I I 7,50 I 22,50 1 0,00 I 0,00 I e I 0,00 I 30,00
1 , I .25,00 I 75,00 I 0,00 1 0100 I , I 0,00
I

I 37,50 36,00 I 0,00 1 0,00 I I 0,00+ + + + +
I . .2 I . .21 71 1 I 0 1 0 1 01 10I 1 5,00 I 17,50 I 2,50 I 0,00 I , 1 0,00 I 25,00
1 I 1 120100 1 70,00 1 10,00 1 0,00 I , I 0,00
I I I 15,00 28,00 I 33,33 1 0,00 I I 0,00+ 4

+ + + 0. +
I 2 1 01 0I 01 2 I 01 1I 3
I 4 I 0,00 I 0,00 I 0,00 I 5,00 1 I 1 240 1 7,50
1 / 1 0,00 0,00 1 0100 I 66,67 1 , I 33,33
1 1 I 0,00 I 0,00 1 0,00 I 66167 I . 1 100,00+ + + +

4.
,,,f 00000mi.

8 25 3 3 , 1 40
o 20,00 62,50 700 7,50 , 2,50 100,00

Table 444. Number and percent of institutions
awarding various numbers of associate degrees

in science by institutions with various percents of currently enrolled students
with limited personal computer use and skill, as reported by 83 academic vice
presidents or deans and 178 heads of scienclipartments

in minority higherri` J 0 education institutions.
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Number and percent of institutions awarding various numbers of associate degrees

in science by institutions with various percents of currently enrolled students

with ability to program a computer, as reported by 83 academic vice presidents

or deans and 178 heads'of science depaftments in
minority higher education

institutions,
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Table 445. Number and percent of institutions awarding various numbers of associate degrees

in science by institutions with various percents of currently enrolled students

with ability to program a computer, as reported by 83 academic vice presidents

or deans and 178 heads'of science depaftments in
minority higher education
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Table 446. Number and percent of institutions awarding various numbers of associate degrees

in science by institutions with various percents of faculty with no computer

ri 9 'JAI,

training or skills, as reported by 83 academic vice presidents or deans and

178 heads of science departments in minori higher education institutions.
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Table 447,
Number and percent of institutions

awarding various
numbers of associate degrees

in science by institutions with various
percents of faculty with general aware-

ness of computers, as reported by 83 academic vice
presidents or deans and 178

heads of science
departments in minority higher

education institutions,
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computer use and skill, as reported by 83 academic vice presidents or deans
and 178 heads of science departments in minify higher education institutions,
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Table 449. Number and percent of institutions awarding various numbers of associate degrees

in science by institutions with various percents of faculty with ability to

program a computer, as reported by 83 academic vice presidents or deans and

178 heads of science departments in minority higher education institutions.
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Table 449. Number and percent of institutions awarding various numbers of associate degrees

in science by institutions with various percents of faculty with ability to

program a computer, as reported by 83 academic vice presidents or deans and

178 heads of science departments in minority higher education institutions.
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101.250 6 1 2

1 3,13

, 1 43033

I 16,67
oo

251.500 I 5 I 3

0 I 4161

I 18178

I I 25,00

11 21
1 3,13

1 11011

G I 16,67

41 41
o 1 6,25

1 1 23,53

I 13633

0+

TOTAL 12

18,75

0

0,00
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1,56 I 3,13 I 9,38

16,67 I 33,33

20,00 I 18,18

4......1.

11 1I 16
1,56 I 1,56 I 25,00

6,25 I 6,25

20,00 9,09

2 I 5 1 18

28,133,13 I 7,81 I

11,11 I 27,78

40,00 I 45,45

...
1 I 21

1,56 I 3,13 I

5,88 I 11,76

20,00 I 18,18

17

26,56

+........4

5 11 64
7,81 17,19 100,00

Number and perrpnt of inatitutinng oilnre1.611, itn,44-mm 4



S TATISTICAL AN_ALYSIS SYSTEM

I

1

I

I.

+

1

1

1

1

+

1

I

1

I

+

1

I

I

I

.4, .....

1

1

I

I

+

I

I

1

1

+

I

I

I

I

+
I

I

I

1

+

21:3
-584-

'TABLE OF SCIBS BY NEWSKL3

AUK SCIENCE BACHELOR DEGREES 1479 NEWSKL3 PEW

percent of Newly Entering Students with Limited

_SCIBS

FREQUENCY
PERCENT
ROW PCT
COL

._

Personal Use and Skill

.....,-...._.=.:....--...

I TOTAL
+

1

1

1

1

+
I 6
1 9.38
I

I

+

I 1

I 1.56
I

1

+
1 6
I 9.38
1

I

+

0 16
I 25000
1

1

+
1 18
I 28.13
1

1

+

1 17
I 26.56'
I

I

+

64
100.00

_ .01 011%..20$ .121%40%
+ + +

49 I 29 1 32 1 2
1 1 . 1 .

. 1 1 . 1

. 1 . 1 1

+ + +
9 I 3 I .2 I 1

, I 4.69 I 3.13 I 1.56
I 50.00 I 33.33 I 16.67
I 12.50 I 6.45 I 11.11
+ - + +

2 I 1 I 0 I 0

I 1.56 I 0.00 I 0.00
1 100.00 I 0.00 I 0.00

o' I 4.17 I 0.00 I 0.00
......* + +

6 I 4 I 2 1 0

I 6.25 I 3.13 I 0.00
1 66.67 I 33.33 I 0.00
I 16.67 I 6.45 1 0.00
+ + +

5 I 7 1 7 1 2
I 10.94 I 10,94 I 3.13
I 43.75 I 43.75 I 12.50
1 29.17 I 22.58 I 22.22
+ + +

1 I 3 I 11 1 4

1 4.69 I 17.19 I 6.25
I 164,67 1 61.11 I 22.22

._ . I 12.50 1 35.48 I 44.44
+ + +

4 1 6 I 9 1 2
41 1 9.38 I 144,06 I. 3.13

1 35.29 I 52.94 I 11.76
I 25.00 I 21.03 I 224,22
+ t .

+
..

24 31 9
37.50 48.44 14.06

.0

.0

1/3

14

:--3
..g

03
a.1

a.1

$4

Ac:i
m
14
0
,-1

0x
0

-10m
0
0
0
0
.,-1

0m

.12CT

0.50

51.100

101..250

251.500

501.1000

)1000

TOTAL

Table 452 Number and percent of institutions awarding various
numbers of bachelors degrees in science by institu-
_Lions with various percents of newly entering
students with limited computer use and skill,
as reported by 83 academic vice presidents or
deans and 178 heads of science departments in
minority higher education institutions.
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a 1 1 1 0 1 1 1 17
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47.06 I 5.88 I 0.00 I 5088 I

33.33 I 50.00 I 0.00 I 100.00 I

+ + + +
24 2 1 1 64

37950 3,13 1,56 1.56 100,00

_Table .453. __Number and percent of institutions awarding various numbers of
bachelors degrees in science by institutions with various percents
of newly entering students with ability to program a computer, as

____ __reported. by..83 academic vice presidents or deans, and 178 heads
of science departments in minority higher education institutions.
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FREQUENC71Percent of Currently Enrolled Students Awareness of CoivutersAIIRCENT I

JP PCT 1

COL PCT I 1 001%.20% 121 % -40% 141 % -60% 16114.804 I81%.100%1 TOTAL+ + + + + +
o I 49 1 14 I 25 I 10 I 1 I

.
1 . I . I . 1 . 1 . 1

_ 1 I I I I

1 I I 1 I
+ + + +

0.50 1 9 I 1 I 2 1 3 1 0
I 1 1.52 1 3,03 1 4.55 1 0.00
1 . 1 16.67 1

I 11400 I

33.33 1 0.00
1 9.05 I 5 016.0670 1 0.00
+ + ... + 4 + +
1 2 I 0-1 --O 1 0 I 0
1 1 0.00 1 0.00 1 0.00 1 0.00
I I 0.00 1 0.00 1 0.00 I 0.00
1 1 0.00 1 0.00 I 0.00 1 0.00
+ + + + +
I 6 1 0 1 2 1 2 1 1
1 1 0.00 I 3.03 I 3.03 I 1.52
1 1 0.00 I 33.33 1 33.33 1 16.67
I 1 0.00 I 9.09 1 11.11 I

4.4.

14.29
+ 4 +
I. 5 1 3 I 1 1

5 1 1
1 I 4.55.1 10.61 1 7.58 1 1.52
I I 18.75 1 43.75 1 31.25 1 6.25
I I 30.00 1 31.82 I 27.78 1 14,29
+ 4 + + +

n 501.1000 1 1 1 . 1 1 8 1 4 I 1
I I 1.52 I 12.12 I 6.06 I 1.52
I 1 5.56 1 44.44 I 22.22 I 5.56
1 1 10.00 1 36.36 1 22.22 I 14.29
+ + + + +

>1000 1 2 1 5 I 3 I 4 I 4
1 1 7.58 1 4.55 I 6.06 I 6.06
1 I 26.32 1 15.79 I 21.05 1 21.05
1 I 50.00 1 13.64 1 22.22 I 57.14
+ + + + +

TOTAL . 10 22 18 1
15.15 33.33 27.27 10.61

6 1 1 1

1 1

1 1

I

0 1

0.00 I

0.00 1

0.00 I

51 -100

101.250

251.500

1 0 1 6
1 0.00 1 9.09
1 0.00 1

1 0.00 1

I 0.00 I 1.52 1 1.52
I 0.00 I 100.00 I

I 0.00 I 25.00 1

0 1 I 1 6
1 0.00 I 1.52 I 9.09
I 0.00 I 16.67 I

1 0.00 I 25.00 1

o 1 0 1 16
I 0.00 I 0.00 I 24.24
1 0.00 I 0.00 I

I 0.00 I 0.00 I

2 1 2 1 18
3.03 1 3.03 I 27.27

I 11.11 1 11.11 I

I 40.00 I 50.00 1

3 I 0 1 19
I 4.55 I 0.00 1 28.79
1 15.79 I 0.00 I

4 60.00 1 0.00 1

5 4 66
7,58 6.06, 100.00

Table 455. Aiumber.and percent of institutions awarding various numbers of bachelors degrees
in science by institutions with various percents of currently enrolled students
with general awareness of computers,. as reported by 83 academic vice presidents
or deans, and 178 heads of science departments in minority higher education
institutions.
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FREQUENCY I Percent of Currently Enrolled Students with Limited Personal Computer Use.PERCENT I and Skill
ROW PCT I

COL PCT I ol 01111.20% 121 % -40% 141,1..60% 161 % -80% 161%-100 %I TOTAL
+ + + + +

1 49 1 17 I 34 1 3 I 5 I 1 I 3 I

I I I I . I I
1 1 I I I . 1 1 . I

1 I I . 1 . I . I I

+ + + + +050 1 9 1 I 3 1
. 2 1 0 I 0 1 0 1 6

1.52 I 4.55 1 3,03 I 0.00 I I 0.00 I 9.09
i 16.67 I 50.00 I 33.33 I 0.00 I . I 0.00 I

11,11 I 7,89 I 14.29 I 0.00 I I 0.00 I

+ + + + +51.100 I 2 1 I 0 1 0 1 0 1 0 1 0 I 1
1.52 I 0.00 1 0,00 1 0,00 1 1 0.00 1 1052

100.00 I MO I 0.00 I 0.00 I I 0.00 I

11.11 I 0.00 1 0.00 I 0.00 I I 0.00 I

+ + + + +
101..250 I 6 I 0 4 I 0 1 2 I 0 1 0 I 60.00 6.06 I 0,00 I 3,03 I 1 0.00 I 9.09

1 0.00 66,67 I 0.00 I 3303 I I 0.00 1
0.00 10.53 I 0.00 I 50.00 I I 0.00 I

+ + + + +251..500 I 5 1 4 7 I 4 I 0 I 0 I 1 I 16
1 6.06 10.61 I 6.06 1 0.00 1 I 1,52 I 24,24
1 25.00 43,75 I 25.00 I 0.00 I I 6.25 I

1 I 44.44 18.42 I 28.57 I MO I 1 100,00 I

+ + + + +501.1000 1 1 0 12 I 6 I 0 I 0 I _0 I 18
I 0.00 18.1e I 9.09 I 0.00 1 1 0.00 1,_ 27.27
1 0,00 66.67 I 33,33 I 0.00 I 9 I 0.00 I
1 0.00 1 31958 I 42.86 I 0000 I I 0.00 I

+ + + + +>1000 1 2 I 1 12 I 2 I 2 I 0 I 0 1 19
I 4.55 1 18.18 1 3.03 I 3003 I I 0.00 I 28.79
I 15.79 1 63.16 I 10.53 1 10.53 I . I 0.00 I

I 33033 31.38 I 14.29 I 50.00 I I 0,00 I

+ + + + +TOTAL 38 14 4 . 1 6613.64 57.58 21.21 6.06 .1,52 100.00

Table 456.--Number-and percent of institutions awarding various numbers of bachelors degrees
in science by institutions with various percents of currently enrolled students
with limited personal computer use and skill, as reported by 83 academic vice
presidents or deans, and 178 heads of science,_ departments in minority higher
education institutions. 8 a
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FREQUENCY!
PERCENT I

ROW PCT I

COL. PCT I

. 1

1

1.

0.50 1

1

I

51.100 1

1

1

Percent of Faculty with No Computer Training or Skills

e1 011%

49 I 41 1

e 1 e 1

e 1 1

I 1 1

4

101 -250 I

1

1 .

251.500 I

1

501.1000 1

1

1

>1000 1

1

1

1

TOTAL

Table

+

2011 12111.40% 141%6011
+

11 1 4 1

1 .

1

I

161%.80% 181%.00%1 TOTAL

4 1 2
1

1

. 1

0

0,00
0,00
0.00

0

9 I 4 1 0 I 1 1 0 1

1 5.88 1 0.00 I 1.147 I 0.00 I

I 66.67 I 0.00 1 16,67 1 o.00 I

I 9.76 1 000 I 10.00 1 0.00 I

4 4
2 I

I

I

I

0
0.00
0.00
0.00

1

1

1

I

0

0,00
0.00
0.00

1

I

1

1

1
1.47

100.00
10,00

1

1

I

1

0

0.00
0.00
040

1

I

1

I

5 1 4 2 1 1 1 0 1

I 5.88 I 2:94 1 1,47 1 0.00 I

I 17.14 I 28.57 I 14629 I 0.00 I

I 9.76 I 33.33 / 10,00 1 0.00 I

51. 11 1 I 2 I 0 I

1 13.24 I 1.47 1 2694 1 0.00 I

I 56.25 I 6.25 1 12.50 I 0,00 1

I 21.95 I 16.67 I 20.00 I 0.00 I

1 I . 13 I 2 I 1 1 1 1

I 19.12 I 2.94 1 1.47 I 1.47 I

I 72.22 I 11.11 I 5.56 1 5,56 I

I 31.71 I 33.33 1 10600 I 25.00 1

1 1 11 1 1 1 4 1 3 1

1

1

I

16618
15,00
26.8Z

I

1

. 1.47

16.67

1

I

5,88
20.00
40600

1

I

I

4.41
15.00
75.00

1

I

I" - f +
41 6 10 4

o 60.29 8.82 14,71 5.88

458. Number and percent of institutions awarding various
in science by institutions with various percents of
training or skills, as reported by 83 academic vice
178 heads of science departments in minority higher
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1 1 1
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numbers of bachelors degrees
faculty with no computer
presidents or deans, and
education institutions.



FR UENCYI Percent of Currently Enrolled Students willoAbilitv to Program a ComputerENTIIIIC
R PCT

1

I

COL PCT I .1 011;1.20% 121f1.40% 141%-601 16180808 181%010081 TOTAL+ + + + + + + +
1 49 1 20 1 30 1 5 1 4 1 2 1 2 1
I . 1 . 1 1 1 1 1 . 1I

1 1 . 1 . 1 . 1 1 . 1
I 9 I I I I I I 4, 1+ + 4 + + + + +0 -50 I 9 1 0 1 4 1 2 1 0 1 0 1 0 1 61 1 0.00 1 6.06 I 3.03 I 0.00 I 0.00 I 0.00 1 5091 1 0,00 I 66.67 I 33.33 I 0.00 1 0.00 1 0.00 I1 1 0.00 I 14.2911 18.18 I 0.00 I 0.00 I 0.00 1+ + + + + +0 0 + +51-100 I 2 I 1 I 0 1 0 1 0 1 0 1 0 1 11 1 1.52 I 0.00 1 0.00 1 0.00 1 0.00 1 0.00 I 1.521 . 1 100.00 1 0.00 I 0.00 1 0.00 1 0.00 1 0.00 11 1 7.14 1 0.00 I 0.00 1 0.00 1 0.00 1 0.00 1+ + + + + + + +101 -250 1 6 1 2 1 3 1 1 1 0 1 0 1 0 1 6I 1 3.03 1 4.55 1 1.52 1 0.00 1 0.00 1 0.00 1 9.09I I 33.33 I 50.00 I 16.67 I 0.00 1 0.00 I 0.00 11

1 14.29 1 10971 1 9.09 I 0.00 I 0.00 1 0.00 1+ + + + + + + +251.500 1 5 1 7 1 2 1 4 1 3 1 0 1 0 1 161 1 10.61 I 3.03 I 6906 I 4.55 I 0.00 1 0.00 I 24.241 I 43.75 I 12.50 I 25.00 I 18.75 I 0900 1 0.00 11 1 0.00 1 7.14 I 36936 I 42.86 1 0.00 I 0,00 1+ + + v + + + + +501..1000 1 1 1 . 1 1 9 1 2 1 4 1 2 1 0 1 181 I 1.52 1 13.64 I 3903 I 6.06 1 3.03 I 0.00 1 27.271 1 5.56 1 50.00 1 11.11 I 22.22 I 11.11 I 0.00 I1 . 1 7.14 1 32.14 I 18.18 I 57.14 I 66.67 I 0.00 I+ + 4 + + + + +>1000 1 2 1 a 1 10 1 2 1 0 1 1 1 3 1 191 1 4,55 I 15.15 I aoa I 0.00 1 1.52 I 4.55 I 28.79li. 1 15.79 I 52.63 I 10.53 I 0.00 I 5.26 I 15.79 I1 1 21.43 1 35971 I 18.18 I 0.00 I 33933 1 100.00 1+ + + + + + + +TOTAL 14 28 11 1 3 3 6621.21 42,42 16.67 10.61 4.55 4.55 100.00
Table 457.. iNumber.and percent of institutions awarding various numbers of bachelors degreesin science by institutions with various percents of currently enrolled studentswith ability to program a computer, as reported by 83 academic vice presidents

or deans, and 178 heads of science departments in minority higher educationinstitutions.

AUL 813



FREGUENCYI Percent of Faculty with General Computers
*FENT I

o

PCT 1

COL PCT I .1 01111201i 121/1.40% 141 % -60% 161118011 18111100%1 TOTAL+ + i + + + + +
0 1 49 1 24 1 10 1 10 1 7 1 10 1 2 1

1 . 1 1 1 . 1 . 1 . 1 . 1r . 1 . 1 . 1 . 1 1 I . 1I . 1 1 1 . 1 . 1 1 .+ + + + + + + +050 I 9 1 0 1 2 1 1 1 2 1 1 1 0 I 6
I I 0.00 1 2.94 1 1947 1 2.94 1 1,47 1 0,00 1 8.82I I 0.00 I 33.33 I 16.67 I 33,33 I 16.67 1 0.00 1
1 to I 0.00 I 11.11 I 4.55 I 16.67 I 25,00 I 0.00 1+ + + + + + + +510100 1 2 1 0 1 0 1 0 1 1 1 0 1 0 1 11 1 0.00 I 0.00 I 0.00 I 1.47 I 0.00 I 0.00 I 1.47
I I 0.00 I 0.00 I 0.00 1 100,00 1 MO 1 0.00 I
1 1 0000 1 0,00 1 0.00 1 8.33 I 0.00 I 0.00 1+ + + + + + + +101 -250 1 5 1 0 I 3 1 2 1 1 1 0 1 1 1 7I I 0.00 1 4.41 I 2.94 I 1.47 1 0,00 1 1.47 1 10,29I I 0.00 I 42.86 I 28.57 I 14a29 I. 0,00 I 14,29 II 1 0.00 I 16.67 I 9.09 I 8.33 I 0,00 1 100.00 I+ + + + + + + +251..500 11 5 I 4 I 3 1 6 I 0 1 1 1 0 I 16

I 1 5088 1 4,41 I 11.76 1 0.00 I 1.47 1 0,00 1 23,53I 1 25.00 1 18.75 1 50.00 I 0,00 1 6.25 1 0,00 1I I 36,36 1 16,67 1 36,36 1 0900 1 25.00 I 0.00 1+ + + + + + + +5011000 1 1 1 - 5 1 5 1 5 1 2 I 1 I 0 1 . 18I . I 7.35 1 7,35 I 7.35 I 2.94 I 1.47 I 0.00 I 26.47
1 I 27,78 I 27.78 I 27.78 1 11.11 I 5.56 1 0.00 I
1 1 45.45 1 27,78 1 22073 1 16,67 I 25.00 1 0,00 1+ + + + + + +--- - - - -+>1000 I 1 I 2 1 5 1 6 1 6 1 1 1 0 1 20I 1 2.94 1 7.35 1 8.62 I 6.82 1 1.47 I 0.00 I 29,41I I 10.00 I 25.00 1 30,00 1 30,00 1 5,00 I 0,00 1
I o I 18.18 I 27.78 I 27.27 I 50.00 1 25,00 1 0.00 1+ + + + + + + +TOTAL 11 18 22 12 4 1 6816.18 26.47 32.35 17.65 5088 1,47 100.00

Table 459. Number, and percent of institutions awarding various numbers of bachelors degreesin science by institutions with various percents of faculty with general awareness
of computers, as reported by 83 academic vice presidents or deans, and 178 heads
of science departments in minority higher education institutions.
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FREOUENCYI-
PERCENT I

ROW PCT I

Percent of Faculty with Limited Personal Computer Use and Skill

COL PCT I .1 01111.20X 12111.40% 141%60% lols-ao% 18111.100%1 TOTAL+ + + + + + + +
1 49 t 17 1 26 1 7 I 9 1 1 1 3 1
I 1 1 1 I 1 . 1

I o
1 ... o 1 1 1 I 1 9 1

IP 1I 1 I 1 f/ 1 i I I+ + + + + + + +0..50 1 9 1 0 1 3 1 2 1 0 1 1 1 0 1 6
1 1 0.00 I 4.41 I 2,94 I 0.00 1 1.47 I

I 8.82
I 1 0.00 1 50.00 1 33.33 1 0..00 1 16.67 1

1
I

+
I

+
0.00 I

+
11.11 I

+
9.09 I

+
0.00 I

+
33.33 I

+
I

+510100 I 2 1 0 1 1 1 0 1 0 1 0 1 0 1 11 I 0.00 I 1047 I 0.00 1 0.00 I 0.00 I
1 1.471 I 0.00 1 100.00 1 0.00 I 0.00 I 0.00 I 1

1

+
1

+
.

0.00 I

+
3.70 1

+
0 0.00 I

+
0.00 I

+
0.00 1

+
1

+101.0250 1 5 1 1 1 2 1 4 1 0 1 0 1 0 1 7I 1 1.47 1 2:94 1 5.88 1 0900 1 0.00 1 1 10.291 1 14.29 1 28.57 1 17.14 1 0.00 4 0,00 1
i

I

+
1

+
11011 i

+
7,411

+
18.18 1

+
0.00 1

+
0.00 1

+
1

+La1-500 I 5 1 4 1 5 1 4 1 .2 1 1 1 0 1 161 . I 5.88 1 7.35 1 5.88 1 2.94 1 1.47 1 1 230531 . 1 2 5 , 0 0 1 3 1 . 2 5 1 2 5 , 0 0 1 1 2 . 5 0 1 6.25 1 . 1
I . 1 44.44 1 18.52 1 18.18 I 28.57 1 33.33 I I+ + 4 + + + + +501.1000 1 1 1 . 2 1 7 1 6 1 2 1 1 1 0 1 18
I I' 2.94 I 10029 I 8.82 I 2.94 1 1,47 1

1 26.471 I 11.11 I 38.89 1 33.33 I 11.11 I 5.56 I i
I 1 22.22 I 25.93 1 27.27 I 28.57 I 33.33 I . 1+ + 4 + + + + +>1000 I 1 1 2 t 9 1 6 1 .3 1 0 1 0 1 201 o 1 2.94 1 13.24 1 8.82 1 4.41 1 0.00 1 o 1 29.41I 1 10.00 1 45.00 1 30.00 1 15.00 1 0.00 1 1
1 o 1 22.22 1 33.33 I 27.27 1 42.86 1 0.00 I

I+ 4 + + + + + +TOTAL
'9 -27 22 7 3

. 6813.24 39.71 32.35 10.29 4.41 100.00

Table 460 . Number.and percent of institutions awarding various numbers of bachelors degreesin science by institutions with various percents of faculty with limited personal
computer use and skill, as reported by 83 academic vice presidents or deans, and178 heads of science departments in minority higher education institutions.
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FREQUENCY1 Percent of Faculty with Abilit o Program a ComputerMIBCENT 1

Pin PCT I
COL PCT I 1 011%020% 121% -40% 141/106071 161%-80% 181%010091 TOTAL+ + + + + + + +1 49 1 11 I 14 I 13 1 10 1 3 1 12 11 1 1 I . 1 1 . 1 . 1I 1 I 1 I 1 . 1I . 1 . 1 . 1 . 1 1 I e 1+ + + + + + + +0°50 I 9 1 1 1 3 1 2 1 0 1 0 1 0 I 61 I 1.47 I 4.41 I 2.94 I 0.00 I 0.00 I 0.00 1 8.621 I 16.67 I 50.00 I 33.33 I 0.00 I 0.00 I 0.00 II. I 12050 I 13.04 1 10.53 I 0.00 I 0.00 I 0000 I4 + + + 4. . . . 4 + +51.100 I 2 1 1 1 o 1 o 1 0 1 o 1 o 1 1I I 1,47 I 0.00 I 0.00 I 0,00 I 000 I 0,00 I 1.47I 1 100.00 I 0.00 I 0.00 I 0.00 I 0.00 I 0,00 II 1 12.50 1 0.00 1 0.00 1 0.00 1 0.00 1 0,00 1+ + + + + + + +101 -250 I 5 I 1 I 2 1 2 1 1 1 1 1 0 1 7I . I 1.47 I 2.94 1 2.94 I 1.47 I 1.47 I 0.00 I 10.29I 1 14.29 1 28.57 I 28.57 I 14.29 I 14.29 I 0.00 II I 12.50 I 8.70 I 10.53 I 12.50 I 25.00 I 0.00 I+ + 4 + + + + +251 -500 I 5 1 3 1 6 1 2 / 2 1 0 I 3 1 16I I 4.41 I 8082 I 2,94 I 2.94 t 0.08 I 4041 I 23.53I I 18.75 I 37.50 1 12050 I 12.50 4 0.00 1 18.75 II 1 37050 I 26.05 I 10.53 I 25.00 1 0.00 I 50.00 I+ + + '1 + + 4 +50101000 1 1 1 . 2 1 5 1 5 I .3 i 2 1 2 1 laI I 1,47 I 7,35 1 7.35 1 4,411 2.94 1 2.94 1 26.47I 5.56 I 27.78 I 27.78 I 16.67 I 11.11 I non. II I 12.50 I 21.74 I 26.32 I 37050 I 50.00 I 33.n I+ 4 + + + + 4 +>1000 I 1 1 1 U 7 1 8 1 2 i 1 1 1 1 20I 1 1.47 1 10.29 I 11.76 I 2.94 I 1.47 I 1.47 1 29.41I I 5.00 I 35.00 I 40.00 I 10.00 1 5.400 I 5000 1I C 124:7 9 30.43 1 4241 I 25;00 1 25,00 I 16.67 I

. . 4 4°* 4. + 4 + + +TOTAL 0 23 19 8 4 6 661107,g; 33082 2704 11.76 5.88 802 100.00
Table 461. ..Numder and percent of institutions awarding various numbers of bachelors degreesin science by institutions with various percents of faculty :rith ab:.lity toprogram a computer, as reported by 83 academic vice presidents or deans, and178 heads of science departments in minority higher education institutions.
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FREOUENCT1 Percent of Newly Entering Students with No Computer Training or SkillsPERCENT I
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)100 I
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68
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.1
+
I

1

1

1

+

12
I

.

ollx.2ox
+
I 13
1 .
1 9

1 .
+

121/1.4011 14114.6011
+ +
I a 1 7
I . 1 is

1 8 1 .
1 9 1

+ +

16131.80%
+
I 11
1

1 .
1 .
+

181/1.100111 TOTAL
+ +
I 43 I .

1 1

1 . 1

1 . 1

+ +3 I 0 I 1 1 1 I 0 I 0 I 1 I .3
I 0.00 I 3.03 I 3903 I 0.00 I 0.00 I 3.03 I 9.09

. I 0.00 1 33.33 I 33.33 I 0.00 I 0.00 I 33.33 I
I 0,00 I 12050 I 33033 I 0.00 I 0,00 I 12.50 I+ + 0 + + + +1 I 0 I 1 I 0 I 0 I 0 I 0 I 1
I 0.00 I 3.03 I 0.00 I 0900 I. 0.00 I 0.00 I 3.03
I 0.00 I 100.00 I 0.00 I 0.00 I 0.00 I 0.00 I

o I 0.00 I 12.50 I 0,001 0.00 I 0.00 I 0.00 I+ 4 + + + + +0 I 1 I 1 I 1 I 0 I 0 I 1 I 4
I 3.03 I 3.03 I 3.03 I 0.00 I 0.00 I 3.03 I 12.12
I 25,00 I 25.00 I 25.00 I 0,00 I 0,00 I 25.00 I
I 20.00 I 12.50 I 33.33 I 0.00 I 0.00 I 12.50 I+ + + + + + +4 I 4 I 5 I 1 I .2 I 7 I 6 I 25
I 12012 I 15.15 I 3,03 I 6.06 I 21.21 I 18.18 I 75.76
I 16.00 I 20.00 I 4.00 I 8.00 I 28,00 I 24.00 I

0 I 80.00 I 62.50 I 33,33 I 100,00 1 100,00 I 75800 I+ + + + + + +
8 3 2 7 8 33. 1i.1; 24.24 9.09 6.06 21.21 24.24 '100000

Table 462 . Number and percent of institutions awarding various numbers of masters degrees inscience by institutions with various percents of newly entering students with no
computer training or skills, as reported by 83 academic vice presidents or deans,and 178 heads of science departments in minority higher education institutions.
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FREQUENCY! Percent of Newly Entering Students with Awareness of ComputersAWCENT I
MO% PCT 1
COL PCT I .1 011/1.20% 121%40% 14191.60% isix.aos tellxlooxi TOTAL+ + 4 + + + + +

I 681 20 1 34 1 a 1 a 1 7 1 17 1I . I 1 1 I I 9 1 11
I I I 1 1 1I . 1 . 1 1 . 1 . 1 . 1 . 1+ + + + + + + +010 1 3 1 0 1 1 1 0 1 2 1 0 I 0 1 31 1 0.00 1 3.03 1 0.00 I 6.06 I 0.00 I 0.00 1 9.091
I 0.00 I 33.33 1 0.00 I 66.67 I 0.00 I 0.00 II

te 1 0,001 8.33 1 0900 I 40.00 1 0.00 1 0.00 1+ + + + + + + +26 -50 1 1 1 0 1 0 1 0 1 0 I 1 I 0 1 1I 1 0.00 1 0.00 1 0900 1 0.00 1 3.03 I 0.00 1 3.031 I 0.00 1 0.00 1 0.00 1 0900 1 100.00 1 0.00 1
1 . I 0.00 1 0.00 1 0.00 1 0.00 1 33933 1 0.00 1+ + + + + + + +51.100 1 0 1 0 I 1 1 1 I 1 1 0 I 1 1 41

I 0.00 1 3.03 1 3.03 1 3.03 1 0.00 1 3:03 1 429121 1 0.00 1 25.00 I 25.00 I 25.00 1 0.00 I 25.00 1
m

u
1 I 0.00 I 8.33 1 25.00 1 20.00 1 0.00 I 33.33 1.ri + + 4 + + + + +vi >100 1 4 1 4 1 10 1 3 1 2 I 2 1 2 1 251 1 18.28 I 30.30 1 9.09 1 4.06 1 6.06 1 6.06 I 75.741 1 24.00 1 40.00 I 12.00 I 8.00 1 8.00 1 8.00 11 .- 1 100,00 1 83.33 1 75900 1 40.00 I 46.67 I 46.47 I+ + + + + + + +TOTAL

. 12 4 5 3 3 , 3318.18 36.36 12.12 15.15 9,09 9.09 100.00
Table 463. Number and percent of institutions awarding various numbers of masters degrees inscience by institutions with various percents of newly entering students with

general awareness of computers, as reported by 83 academic vice presidents ordeans, and 178 heads of science departments in minority higher education institu-tions.
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FREQUENCYI Percent of Newly Entering Students with LimitedPERCENT I Personal Computer Use and SkillROW 'PCT I
COL PCT I .1 011%.20% 121%.40% I TOTAL+ + + + +I 68 I 46 I 43 I 5 II I I 1 . II o 1 1 o I 1I 1 1 1 . 1+ + + + +0.10 I 3 I 0 I 2 I 1 I 3I I 0.00 I 6.06 I 3.03 I 9.09I I 0.00 I 66.67 I 33.33 II I 0.00 I 10900 I 16.67 I+ + + + +26+50 I 1 1 0 1 1 I '0 1 1I 1 0.00 I 3.03 I 0.00 I 3.03I I 0.00 1 100.00 I 0.00 II I 0.00 I 5.00 I 0.00 Ievcof + + + +514400 1 0 1 0 I 2 I '2 1 4I 1 0.00 I 6.06 I 6.06 I 12.12I 1 0.00 I 50.00 I .50.00 II I 0900 I 10.00 I 33.33 I+ + + + +>100 I 4 1 7 1 15 I ,3 1 25I I 21.21 I 45.45 I 9909 I '75676I e I 28.00 I 60.00 I 12.00 II 1 100.00 1 75.00 1 50900 I+ + + + +TOTAL 7 20 .6 3321.21 60.61 18.18 100.00

Table 464. Number and percent of institutions awarding various
numbers of masters degrees in science by institu-
tions with various percents of newly entering
students with limited personal computer use and
skill, as reported by 83 academic vice presidents
or deans, and 178 heads of science departments
in minority higher education institutions.
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FREQUENCY I Percent of Newly Entering Studenalwith Ability to Program a ComputerPERCENT I
ROW PCT I
COL PCT I .1 011%20% I21%.40% 141,1.6091 lavglom TOTAL+ + + + + + - - -. +

I 68 I 60 1 33 1 1 I 0 1 0 1 .
1 1 1 I I I 1
I I 1 . I I I 1
I I 1 . I 1 I 1+ + + + + + +0.10 I a 1 2 1 1 1 0 1 0 0 0 1 3
I 0 1 6006 I 3003 1 0000 1 0.00 I 0.00 1 9.09
1 . 1 66067 1 33.33 1 0.00 1 0.00 I 0.00 I
1 I 14.29 1 6.25 1 0.00 1 0.00 1 0.00 1+ + + + + + + i

tm26.50 1 1 1 0 1 1 1 0 1 0 1 0 1 1
ko
v

i . 1 0.00 I 3003 1 0.00 1 0.00 1 0.00 I 3.03
1 1 0.00 I 100.00 1 0.00 I 0.00 I 0.00 1
1 1 0.00 I 6.25 1 0000 1 0.00 1 0.00 1. .. + + + + + + +51.100 I i0 1 2 I 2 1 0 1 0 1 0 1 4
1 I 6.06 1 6006 I 0.00 1 0.00 1 0.00 I 12.12
1 I 50.00 I 50,00 1 0.00 1 0.00 1 0.00 1
1 . 1 14.29 I 12.50 1 0.00 1 0.00 1 0.00 I+ + + + + + +)100 I 4 I 10 1 12 1 1 1 1 I 1 I 25
1 I 0030 I 36.36 I 3003 1 3.03 1 3003 I 15.76
1 , I 40.00 I 48.00 I 4.00 1 4.00 I 4.00 I

1 I 11.43 I 75.00 1 100.00 1 100.00 I 100.00 I+ + + + + + +TOTAL .. 14 16 3. 1 1 3342.42 48.48 '3.03 3.03 3.03 100.00

Table 465.Number and percent of institutions awarding various numbers of masters
degrees in science by institutions with various percents of newly
entering students with ability to program a computer; as reported by
83 academic vice presidents or deans, and 178 heads of science depart-
ments in minority higher education institutions.
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FREQUENCY!
PERCENT

Percent of Currently Enrolled Students with No Computer Training or SkillsI

ROW PCT I

COL PCT 1 .1 0114.204 1214.404 1414.60% 1614804 laixloosi TOTAL+ + + + + + +
1 68 1 25 1 14 I 14 1 10 1 13 1 18 1
I . I . I 0 1 1 . I 1 o 1
I . 1 I. I 1 s I 0 1 a 1

1
1 . I 0 I . I . 1 0 1 I+ + + + + + + +010 1 3 1 0 1 1 1 1 I 1 I 0 I 0 1 31 , I 0.00 I 2.86 1 2.56 I 2.86 I 0.00 I 0.00 1 8.57
I . I 0.00 1 33.33 I 33.33 I 33.33 I 0.00 I 0.00 1
I I 0.00 I 7.69 I 14.29 I 50,00 I 0.00 I 0000 I+ + + + + + + +26.50 1 1 1 0 I 1 1 0 I 0 I 0 1 0 1 11

1 .

I

1

0.00
0.00

I

1

2.86
100.00

1

1

0.00
0.00

I

1

0.00
0.00

I

I

0000
0.00

I

1

0.00
0.00

I 2.86
I

1 I 0.00 1 7.69 I 0.00 I 0.00 I 0.00 I 0.00.1+ + + + + + + +.51.100 I 0 I 2 I 1 1 1 I 0 I 0 I 0 I 41 . I 5471 I 2.86 I 2,86 I 0.00 I 0.00 I 0.00 I 11.431 I ,.50.00 I 25.00 I 25.00 I 0.00 I 0.00 I 0.00 I
1 I 22.22 I 7.69 I 14.29 I 0.00 I 0.00 I 0.00 1+ + + + + + + +>100 1 2 1 .7 1 10 1 5 1 1 1 2 I 2 1 271 I 20,00 1 28.57 I 14.29 I 2,86 1 5.71 I 5.71 1 77.14I

to I 25.93 I 37004 1 18.52 I 3.70 1 1.41 I '7.41 II I 77.78 I 76.92 I 71.43 I 50.00 1 100.00 I 100.00 1+ + + + + + + +TOTAL
. 9 13 7 2 .._ 2 2 35

. 25.71 37.14 20.00 5.71 5.71 5.71 100.00

Table 466. Number and percent of institutions awarding various numbers of masters degrees
in science by institutions with various percents of currently enrolled studentswith no computer training or skills, as reported by 83 academic vice presidents
or deans, and 178 heads of science departments in minority higher education

.institutions.
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FREGUENCT1 Percent of Currently Enrolled with General Awareness of ComputersPERCENT 1

ROW PCT 1
COL PCT 1 .1 011%.20% 121%40% 141%-60% 161%.80s 181/1.100%1 TOTAL+ +. + + + . + + +I 68 1 17 1 39 1 19 1 8 1 6 1 5 1 .I . I I 1 1 9 1 1

11 1 1 * 1
1 1 , 1 . I1 . I, 1 1 * 1 1 , 1

1+ + + + + + + +0-10
1 3 1 1 1 0 1 2 1 0 1 0 1 0 1 3I i 2.86 1 0.00 1 5.71 1 0.00 1 0.00 1 0 1 00571 1 3.33 1 0.00 1 66.67 1 0.00 1 0.00 1

1I
1 14.29 1 0,00 1 22.22 1 0.00 1 0,00 1 . 1

... .. --+ + + + + + + +26.50 1 1 1 0 1 0 1 0 1 1 1 0 1 0 1 1I 9 1 0,001 0,001 0,001 2.86 1 0.00 1 1 206I I 0,00 I 0,00 1 0.00 1 100.00 1 0.00 I I1
1 0,001 0.00 1 0,001 16,67 1 0,00 1 . 1

+ + + + + + + +51.100 i 0 1 0 i 1 1 1 1 0 1 2 1 0 1 4I # 1 0,00 1 2,86 1 2,86 I 0,00 1 5,71 1 i 11.43I 0 1 0.00 I 25.00 1 25.00 1 0.00 1'50.00 1
1I . 1 0.00 1 12.50 1 11.11 1 0.00 1 40.00 1 o 1

+ + 4 + + + + +>100 1 2 1 4 1 7 1 6 1 1 1 3 1 0 1 271
1 17.14 I 20.00 1 17.14 1 14.29 I 0.37 1 1 77.141
1 22.22 I 25993 I 22.22 1 18.52 I 11,11 1 II
1 85671 I 87.50 1 66.67 1 83.33 1 60.00 1 1+ + 4 + + + + +TOTAL

. 1 8 9 6 5 3520,00 22.86 25.71 17,14 14,29 100.00
Table 467. Number and percent of institutions awarding various numbers of masters de;: -nosin science by institutions with various percents of currently enrolled st134.,with general awareness of computers, as reported by 83 academic vice presitsor deans, and 178 heads of science departments in minority higher educationinstitutions.
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STATISTICAL ANALYSIS SYSTEM

TABLE OF SCIMS BY OLOSKL3

21139 WEDNESDAY, SEPTEMli
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0000
13,04 1 14,29 I 0,00 I

00000 .+...
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Table 468 Number percent of institutions awarding various numbers of masters degrees

in science by institutions with various percents of currently enrolled students

with llmited personal computer use or skill, as reported by 83 academic vice

presidents or deans, and 178 heads of science departments in minority higher

education institutions.
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NUM SCIENCE MASTER DEGREES 74.79 OLDSKL4 PERC CURRENT STUD WHO CAN PROGRAM COMP

FREGUENCYI Percent of Currently Enrolled Students with Ability to Program a Computer

PERCENT .1
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Table Number and percent of institutions awarding various numbers of masters degrees in science

469, by institutions with various percents of currently, enrolled
students with ability to

program a computer, as reported by 83 academic vice presidents or deans, and 178 heads

of science departments
in minority higher education institutions.
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or skills, as reported by 83 academic
vice presidents or

deans, and 178 heads of
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Table 471. Number and percent of institutions awarding various numbers of masters degrees

in science by institutions with various percents of faculty with general awareness

of computers, as reported by 83 academic vice presidents or deans, and 178 heads

of science departments in minority higher education institutions,
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Table 472. Number and percent of institutions awarding various numbers of masters degrees

in science by institutions with various percents of faculty with limited

personal computer use and skill, as reported by 83 academic vice presidents

or deans, and 178 heads of science departments in minority higher education

8 3

institutions.

,71 I 3,57 I ,
I

i I 66,67 8740 72,73 75,00 50,00 , 1

+ r + +. 4,

TOTAL o 3 16 11 4 2 , 36

, 8,33 44,44 30,56 11,11 806 , 100,00

83

Table 472. Number and percent of institutions awarding various numbers of masters degrees

in science by institutions with various percents of faculty with limited

personal computer use and skill, as reported by 83 academic vice presidents

or deans, and 178 heads of science departments in minority higher education
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Table 472. Number and percent of institutions awarding various numbers of masters degrees

in science by institutions with various percents of faculty with limited

personal computer use and skill, as reported by 83 academic vice presidents

or deans, and 178 heads of science departments in minority higher education
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Table 473. Number and percent of institutions awarding various numbers of masters degrees

in science by institutions with various percents of faculty with ability to

program a computer, as reported by 83 academic vice presidents or deans, and

178 heads of science departments in minority higher education institutions.
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deans, and 178 heads of science departments in minority higher education instit-
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Table 475. Number and percent of institutions awarding various numbers of doctorate

degrees in science by institutions with various percents of newly entering

students with general awareness of computers, as reported by 83 academic

vice presidents or deans, and 178 heads of science departments in minority

higher education institutions.
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Table 476. Number and percent of institutions awarding various numbers

of doctorate degrees in science by institutions with

various percents of newly entering students with limited

personal computer use and skill, as reported by 83

academic vice presidents or deans, and 178 heads of science

departments in minority higher education institutions.
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Table 477 . Number and percent of institutions awarding various numbers of

doctorate degrees in science by institutions with various

percents of newly entering students with ability to program

a computer, as reported by 83 academic vice presidents of

deans, and 178 heads of science departments in minority higher

education institutions.

.1 0

0I 1I 14

. I 7.14 1 100,00

e 1 7.14
0

e 1 100.00 I
a
1

0I 01 0

0 ,I 0,00

I o

812



SIAII $111,141 milm10Aw

TABLE OF SCID BY OLDSKL1

21:39 WEDNESDAY, SEPTE'

SCID NUMBER SCIENCE DOCTORATES 74079 OLDSKL1 PERC CURRENT STUD NO COMPUTER SKILLS

FREQUENCY 1 Percent of Currently enrolled Students with No Com user Trainin or Skills

PERCENT

ROW PCT

COL PCT I 11 013401 121%040% 141%40) 161%0% 181%100%1 TOTAL

'w .4 4 4,, .4 } rrw.0

N 70 1 31 1 21 1 17 1 11 I 15 1 19 1 1

1 1 1 1 , 1 1 1 1 I

I 1 0 1 HI 0 I i I 1

m

o 1 1 I i 1 1 0 1
1 1 ,

(1) .io .... est,. + 4 4 40Niolivmoww Ooewn$04140 ..... coo
N

0 MO 31 31 6 1 k 1 11 9 1 11 15

m
1 '29,00 1 40,00 I 26,67 I 6067 I a 1 6,61 1 100,00

I 20,00 I 40,00 1 26,67 1 6,67 I 0 1 6,67

N 1 100,00 1 loom 1 100,00 1 100,00 0 1 tome
w
0 +..u. ...+.4, + .1. 0 416..mreoper

V
U

26.50 1 01 0 1 0 1 0 0 1 01 0
o
A) II of el ol e . 1 ,1 0,00

w
u ,I 1 .1 ,I , 1

w 1 II 1 II , 1

100 OOOO es+ + +
0 O 0 0040 "4

U
W

TOTAL 3 6 4 1

, 20,00 40,00 26,(7 6,67

, 1 15

4 6,67 100,00

Table 478, Number and percent of institutions awarding various numbers of doctorate degrees

in science by institutions with various percents of currently enrolled students

with no computer training or skills, as reported by 83 academic vice presidents

or deans, and 178 heads of science departments in minority higher education

institutions,
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Table 479. Number and percent of institutions
awarding various numbers of doctorate degrees

in science by institutions with various percents of currently enrolled students

with general awareness of computers, as reported by 83 academic vice presidents

or deans, and 178 heads of science departments in mintrity higher education

institutions.
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Table 480, Number and percent of institutions awarding various numbers of doctorate

degrees in science by institutions with various percents,,of current].:

enrolled students with limi ]cl personal computer use and skill, as

reported by 83 academic vice presidents or deans, and 178 heads of

science departments in minority higher education institutions,
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Table 481 Number and percent of institutions awarding various numbers of doctorate degrees

in science by institutions with various percents of currently enrolled students

with ability to program a computer, as reported by 83 academic vice presidents

or deans, and 118 heads of, science departments in minority higher education

institutions.
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Table 482. Number and percent of institutions awarding various numbers of doctorate degrees

in science by institutions with various percents of faculty with no cmputer

training or skills, as reported by 83 academic vice presidents or deans, and

178 heads of science departments in minority higher education institutions.
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Table 4g3 Number and percent of institutions awarding various numbers of doctorate

degrees in science by
institutions with various percents of faculty with

general awareness of computers, as
reported by 83 academic vice presidents

or deans, and 178 heads of science departments in minority higher education

institutions.
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Table 484. Number and percent of institutions awarding various numbers of doctorate
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higher education institutions,
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Table 485. Number and percent of institutions awarding various numbers of doctorate

degrees in science by institutions with various percents of faculty with

ability to program a computer, as reported by 83 academic vice presidents

or deans, and 178 heads of science departments in minority higher education

institutions,
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Table 486 Number and percent of institutions awarding numbers of other degrees in science

by institutions with various percents of newly entering students with no computer

training or skills, as reported by 83 academic vice presidents or deans, and 178

heads of science departments in minority higher education institutions.
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Table 487. Number and percent of institutions awarding numbers of other degrees in science

by institutions with various percents of newly entering students with general

awareness of computers, as reported by 83 academic vice presidents or deans,

and 178 heads of science departments in minority higher education institutions,
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Table 488. Number and percent of institutions awarding

numbers,of other degrees in science by
institutions with various percents of newly

_entering students with limited personal
computer use and skill, as reported by 83

academic vice presidents or deans, and 178

heads of science departments in minority

higher education institutions.
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Table 490. Number and percent of institutions awarding numbers of other degrees in science

by institutions with various percents of currently enrolled students with no

computer training or skills, as reported by 83 academic vice presidents or

deans, and 178 heads of science departments in minority higher education institu-

tions.
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Table491. Number.and percent of institutions awarding numbers of other degrees in science

by institutions with various percents of currently enrolled students with

general awareness of computers, as reported by 83 academic vice presidents

or deans, and 178 heads of science departments in minority higher education

institutions.
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Table 492. Number and percent of institutions awarding numbers of other degrees in science

by institutions with various percents of currently enrolled students with limited

personal computer use and skill, as reported by 83 academic vice presidents or

deans, and 178 heads of science departments in minority higher education instit-

utions.
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Table 493. Number and percent of institutions awarding numbers of other degrees in science

by institutions with various percents of currently enrolled students with ability

to program a computer, as reported by 83 academic vice presidents or deans, and

178 heads of science departments in minority higher education institutions.
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Table 494. Number and percent of institutions awarding numbers of other degrees in science

by institutions with various percents of faculty with no computer training or

skills, as reported by 83 academic vice presidents or deans and 178 heads of

science departments in minority higher education institutions.
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Table 497 . Number and percent of institutions awarding numbers of other degrees in

science by institutions with various percents of faculty with ability to

program a computer, as reported by 83 academic vice presidents or deans,

and 178 heads of science departments in minority higher education institu-

tions.
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in their departments who use computers for various academic purposes. If it

is found that science faculty make greater use of computers for academic

purposes in institutions that award larger numbers of degrees in the sciences,

yet another link between higher education tithe sciences and academic computing

will have been demonstrated. However, it must be realized that this is another

instance in which the direction of any causal relationships that might exist

between these variables is unclear. These relationships are summarized in

Figure 11 and are shown in greater detail in Tables 498 through 517.

It appears that the summary in Figure 11 will support the following

generalizations: In institutions that award a greater number of associate

degrees in the sciences, the percentages of science faculty who use computers

for administrative purposes in their classes, for instructional purposes in

their classes, and for independent purposes such as experimentation and games,

are all slightly smaller. There appears to be no relationship between science

faculty use of computers in conjunction with their own research, and the

productivity of their institutions in awarding associate degrees in the

sciences.

In minority higher education institutions that award a greater number of

bachelors degrees in the sciences, the percentage of science faculty reported

to use computers for administrative purposes in their classes, for instructional

purposes in their classes, and in conjunction with .their own research, are all

slightly higher. In contrast, the percentage of science faculty reported to

use computers for independent purposes, such as experimentation and games, is

slightly lower.

Relationships between minority institutions' productivity of higher-level

science degrees (science masters degrees, science doctoral degrees, and "other

science degrees") and the extensiveness of their science faculty's use of



Degrees

Awarded

(Productivity)

Science

Associate

Degree

Purpose of Computer Use by Faculty in Sciences

Administrative Instructional Research

Table 498, Slight

negative relation-

ship. Contingency

coeff, . 0.46

Table 499, Slight

negative relation-

ship. Contingency

coeff. = 0,57

Science

Bachelors

Degree

Table 502, Slight

positive relation-

ship. Contingency

coeff, 0.48

Table 503. Slight

positive relation-

ehipt Contingency

coeff, . 0.56

.

Table 500. No

consistent relation-

ship. Contingency

coeff, = 0.58

Games-Experimental

Table 501. Slight

negative relation-

ship. Contingency

coeff, m 0.65

Table 504. Slight

positive relation-

ship. Contingency

coeff, . 0.55

Table 505. Slight

negative relation-

ship. Contingency

coeff. n 0.39

Science

Masters

Degree

Science

Doctoral

Degree

Other

Science

Degrees

Table 506. Indeter-

minate due to small

sample size.

Table 507. Indeter-

minate due to small

sample size.

Table 508. Indeter- Table 509. Indeter-

minate due to small abate due to small

sample size. sample size.

Table 510, Indeter-

minate due to small

sample size.

Table 514. Indeter-

minate due to small

sample size.

Table 511, Indeter-

minate due to small

sample size.

Table 512. Indeter- Table 513. Indeter-

minate due to small minate due to small

sample size. s: le size.

Table 515. Indeter-

minate due to small

sample size.

Table 516. Indeter- Table 517. Indeter-

minate due to small minate due to small

sample size. sample size,

Figure 11, Summary of relationships between the degree productivity of minority higher

education institutions and percent of faculty in science departments who use

computers for various academic purposes, as reported by 83 academic vice

presidents or deans and 118 heads of science departments.
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Table 498 Number and percent of institutions awarding various numbers of associate degrees

in science by percent of faculty using computers for administrative purposes,

as reported by 83 academic vice presidents or deans, and 178 heads of science

departments in minority higher education ingtutions.
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Table 499, Number and percent of institutions awarding various numbers of associate degrees

in science by percent of faculty using computers for instructional purposes, as

reported by 83 academic vice presidents or deans, and 178 heads of science depart-

ments in minority higher education institutions.
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88is

Table 499, Number and percent of institutions awarding various numbers of associate degrees

in science by percent of faculty using computers for instructional purposes, as

reported by 83 academic vice presidents or deans, and 178 heads of science depart-

ments in minority higher education institutions.
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PERCENT

ROW PCT

COL PCT I 11 011%020% 121%40% 141%60% 161%.805 181%100%1 TOTAL

0 50 1 22 1 34 15 a 1

0 1 0 0 11

I I 0 0 o I

o 1 1 I II
+

0.50 251 61 31 01

0 I 5088 17165 I 8,82 I 0,00 I

0 I 18,18 I '54,55 I 27,27 I 0000 I

0 25,00 I 35129 I 42,86 I 0,00 I

4

51.100 3 1 11 01 01 11

1 I 2,94 I 0000 1 0,00 I 2,94 I

1 I 50.00 I 0.00 I 0000 I 50,00 I

0 1 12,50 I 0,00,0,00,1 0,00 I 50,00 I

+

101.250 5 1 41 31 11 OI

o 1 11,76 I 8,82 I 2,94 I 0,00

0 I 50,00 I 37,50 I 12,50 I 0000

, I 50,00 I 17,65 I 14,29 I 0,00

041) oirsoom wr it

251.500 2 1 01 61 31 1

4 1 0,00 I 17,65 I 8,82 I 2,94 I

, I 0,00 I 60,00 30,00 I 10,00 I

1 I 0,00 I 35,29 I 42,86 I 50,00 I

+

)1000 2 1 1I 21 OI 0I

o 1 2194 I 5,88 I 0,00 I 0,00 I

o I 13433 I 66,67 I 0,00 I IMO I

o I 12,50 I 11,76 0000 I 0,00 I

4 + ' 0
TOTAL 0 4 17 7 2

0 23133 50,00 20159 5,88

01,14.0+

1 1 2 1 0

,I 11 0

e I

1I o

01 01 11

, I o I 32435

, I 0

0 1 ,
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,
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Table 500. Number and percent of institutions awarding various numbers of associate degrees

in science by percent of faculty using computers for research purposes as

reported by 83 academic vice presidents or deans, and 178 heads of science depart-

ments in minority higher education institut s.
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Table 501.
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Number and percent of institutions awarding various numbers of associate degrees

in science by percent of faculty using computers'for games-experimental purposes,

as reported by 83 academic vice presidents or deans, and 178 heads of science

departments in minority higher education institutions,



FREQUENCY I Percent of Faculty uters for Administrative Purposes

PERCENT
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Tablem _Number and percent of institutions awarding various numbers of bachelors degrees

in science by percent of faculty using computers for administrative purposes,

as reported by 83 academic vice presidents or deans, and 178 heads of science

departments in minority higher education institutions.
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Table 503.- Number and percent of institutions awarding various numbers of bachelors degrees

in science by percent of faculty using computers for instructional purpols, as

reported by 83 academic vice presidents or deans, and 178 heads of science

departments in minority higher education institutions.
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FREQUENCY, Percent of Faculty Havi4 Access to Computers for Research Purposes

PERCENT.
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Table504r-Number-andlercent of institutions awarding various numbers of bachelors degrees

in science by percent of faculty using computers for research purposes, as

reported by 83 academic vice presidents or deans, and 178 heads of science

departments in minority higher education iiitutions.
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Table 505 -Number and percent of institutions awarding various numbers of bachelors degrees

in science by percent of faculty using computers for games-experimental purposes,

as reported by 83 academic vice presidents or deans, and 178 heads of science
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departments in minority higher education institutions.
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Table 506. Number and percent of institutions awarding various numbers of masters degrees

in science by percent of faculty using computers for administrative purposes,

as reported by 83 academic vice presidents or deans, and 118 heads of science

departments in minority higher education institutions.
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Table 507. Number and percent of institutions awarding various numbers of masters degrees,

in science by percent of faculty using computers for instructional purposes,

as reported by 83 academic vice presidents or deans, and 178 heads of science,

departments in minority higher education institutions.
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Table 508. Number and percent of institutions awarding various numbers of masters degrees

in science by percent of faculty using computers for research purposes, as

reported by 83 academic vice presidents or deans, and 178 heads of science

departments in minority higher education institutions.
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Table X09 Number and percent of institutions awarding various numbers of masters degrees

in science by percent of faculty using computers for games-experimental purposes,

as reported by 83 academic vice presidents or deans, and 178 heads of science

departments in minority higher education institutions.
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Table 510. Number and percent of institutions awarding various numbers of doctorate degrees

in science by percent of faculty using computers for administrative purposes, as

reported by 83 academic vice presidents or deans, and 178 heads of science depart-

ments in minority higher education institutions.
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Table 511. Number and percent of institutions awarding various numbers of doctorate

degrees in science by percent of faculty using computers for instructional

purposes, as reported by 83 academic vice presidents or deans, and 178 heads

of science departments in minority higher education institutions.
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Table 512. Number and percent of institutions awarding various numbers of doctorate

degrees in science by percent of faculty using computers for research

purposes, as reported by 83 academic vice presidents or deans, and 178

heads of science departments in minority higher education institutions,
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Table 513. Number and percent of institutions awarding various numbers of doctorate degrees

in science by percent of faculty using computers for games-experimental purposes,

as reported by 83 academic vice presidents or deans, and 118 heads of science

departments in minority higher education institutions,
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Table 514. Number and percent of institutions awarding various numbers of other degrees in

science by percent of faculty using computers for administrative purposes, as

reported by 83 academic vice presidents or deans, and 178 heads of science

departments in minority higher education institutions.
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Table 515. Number and percent of institutions awarding various numbers of other degrees in

science by percent of faculty using computers for instructional purposes) as

reported by 83 academic vice presidents or deans, and 178 heads of science depart-

ments in minority higher education institutions.

92

91.,)



ro

a)

U

N

A

0

STATISTICAL ANALYSIS SYSTEM
21139 WEDNESDAY, SEPTENBE

TABLE OF SOTH1 BY FACRES

SOTH1 N OTHER SCI DEGS NOT SPECIFIED 7449 FACRES PERC FACULTY USE FOR RESEARCH

FREOUENCY1 perceiiiLItofFacultHaviiiutersforResearclauroses

PERCENT

ROW PCT

COL PCT I 61 011%.20% 121 1.40% 141%01 161%001 181%100111 TOTAL

+

o 1 82 1 29 1 50 1 20 1 i I 0 1 2 1 o

I 1 4 .I 1 4

.I 11 II II .I /I

II II
1 ,I 0

0 ... +

0u50 I I 1I 11 2I 11

I 16,67 I 16,67 i 33,33 I 16,67 I

I 16,67 I 16,67 I 33,33 I 16,67 I

1 100100 100000 1 100,00 1 100400

+ 4

TOTAL 1 1 2 1

16,67 16,67 33,33 16,67

II

II

II
we ..... op

1I

II

0

onsopesi,

1

11 01 6

16,67 I , 1 100,00

16,67 I ,

100000 I I

esaw+

1 o 6

16,67 , 100,00

Table 516, Number and percent of institutions awarding various numbers of other degrees in

science by percent of faculty using computers for research purposes, as reported

by 83 academic vice presidents or deans, and 178 heads of science departments

in minority higher education institutions,
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Table 517. Number and percent of institutions awarding various numbers of other degrees in

science by percent of faculty using computers for games-experimental purposes,

as reported by 83 academic vice presidents or deans, and 178 heads of science

departments in minority higher education institutions.
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corputers for academic purposes cannot be determined because sample sizes are

too small.

P. Relationships between Science Degree Productivity and Efforts to

Improve Academic Computing Capabilities

The tables discussed in this section illustrate relationships between the

productivity of minority higher education institutions in awarding degrees in

the sciences, and two indicators of institutional efforts to improve their

academic computing capabilities. These latter indicators are the same ones

described in Section L, above.

From Tables 518 and 519 we see that there is a moderately higher probe-

kbility that campus-wide computing study groups have met in institutions that

award greater numbers of associate degrees in the sciences, and that an

institution's production of associate degrees in the sciences is virtually

unrelated to the probability that departmental committees of science faculty

have met to discuss the improvement of academic computing. Contingency

coefficients associated with these tables equal 0.39 and 0.38, respectively.

There is a moderately higher probability that campus-wide computing

study groups will have met in institutions that award larger numbers of

bachelors degrees in the sciences ,(Table 520; associated contingency coeffi-

cient equals 0.36). However, an institution's production of bachelors degrees

in science appears to be unrelated to the probability that departmental

computing study groups will have met (Table 521; associated contingency

coefficient equals 0.32).

There is a slightly higher probability that campus-wide computing study

groups will have met in minority institutions that award a larger number of

masters degrees in the sciences (See Table 522 and note the associated

contingency coefficient of 0.52), but a somewhat lower probability that
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Table 518. Number and percent of institutions awarding
various numbers of associate degrees in
science, by institutions reporting campus-
wide groups having met to study the acqui-

_ .
sition or improvement of computer facilities
and capabilities for instructional purposes,
as reported by 83 academic vice presidents
or deans in minority higher education institu-
tions.
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Table519. Number and percent of institutions awarding various numbers
-af-associate_degrees_ia_acience, by institutions reporting

departmental groups having met to study the acquisition
or improvement of computer facilities and capabilities
.for instructional purposes, as reported by 83 academic
vice presidents or deans, and 178 heads of science
departments in minority higher education institutions.
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Number and percert of institutions awarding
various numbers of bachelors degrees in
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and capabilities for instructional purposes,
as reported by 83 academic vice presidents
or deans in minority higher education
institutions.
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I
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I

IDO NOT
I KNOW

ROW PCT
COL PCT

+ + +

2 1 14 I 56 I 37 I 4

1 1 1 1

1 1 1 o 1

i 1 1 1

f + + +
-0050 I 3 I 7 I 4 I 1

I I 8.86 I 5,06 I 127
I I 58.35 I 33.33 I 8.33
I I 13.73 I 18.18 I 16067
+ + + +

.510.100 1 1 1 2 I 0 I 0

I- . I 2.53 I 0000 I 0.00
I I 100.00 I 0.00 I 0,00
I I 3.92 I 0.00 I 0.00
4 + + +

101.150 1 4 I 5 I 1 I 2
I I 6.33 I 1.27 1 2.53
I I 62.50 I 12.50 I 25.00
I 1 9.80 I 4,55 I 33.33
+ + + +

251 -500 1 3 I 10 I 7 I 1

I . I 12.66 I 8,86 I 1027
I 1_55.56 I 38.89 I

I I 19.61 1 31082 I

.5.56
16.67

+ + + +
501..1000 I 0 I 15 I 4 I 0

I 1 18.99 I 5.06 1 0,00
I I 78.95 1 21.05 I 0.00
I I 29,41 I 18018 I 0.00
+ + + +

>1000 I 1 I 12 I 6 I 2
I 15.19 I 7.59 I 2.53
I 60.00 I 30.00 I 10.00

1 I 23953 I 27.27 .1 33.33
+ + +

TOTAL e 51 22 .6

64.56 27.85 7.59

Table 521. Number and percent of institutions awarding various numbers
of bachelors degrees in science, by institutions reporting
departmental groups having met to study the acquisition or
improvement of computer facilities and capabilities for
instructional purposes, as reported by 83 academic vice
presidents or deans, and 178 heads of science departments
in minority higher education institutions.
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'TABLE OF 1CIMS SY CWSG

21:3

SC1MS SCIENCE MASTER DEGREES 14479 CWSG CAM

_FREQUENCY; Campus-Wide Computer Groups Have Met
PERCENT I

.ROM PCT 1

__COL PCT 1 _1YES

I 4 1

I I

I 1 1 . 1

I 1 . 1 e 1

+ + + + .

0.10 1 0 1 2 1 .2 1 4

1 I 13.33 I 133 1 26.67
I I 50.00 1 500O I

1 1 16,67 I 66,67 I

+ + + +

_-2650 __.1 0 1 .2 1 0 1 2

1 I 13.33 I 0.00 I 13.33
I . 1 100.00 I 0,00 I

I 1 16.67 I 0.00 1

+ 4 4. + +

51100 1 0 I 1 1 1 I 2

1 _ __, 1 _ 6.67 1 . 6.67 1 .13.13
I 1 50,00 I 50.00 I

I I 6,33 1 33.33 1

.... + + + +

)100 I 0 I 7 I 0 1 7

1 I 46,67 1 0,00 1 46,67
I 1 100.00 I 0.00 I

1 1 sa.aa 1 0.00 1.
+ + + +

TOTAL 12 a 15
a0.50 20.00 100.00

_ __1NO 1 TOTAL
+

40 I 24 1

. I I

-inalio-:k! 522.- Number and percent of institutions awarding
various numbers of masters degrees in science,
by institutions reporting campus-wide groups
having met to study the acquisition or improve-
ment of computer facilities and capabilities
for instructional purposes, as reported by
83 academic vice presidents or deans in
minority higher education institutions.
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departmental computing study groups will have met (See Table 523 and note the

associated contingency coefficient of 0.33) . Both of these relationships

should be regarded as tentative, since the marginal distribution of the numbers

of science masters degrees awarded results in some very small sample sizes.

Relationships between institutional efforts to improve academic computing

and the productivity of minority institutions in awarding doctoral degrees in

the sciences and "other science degrees" are illustrated in Tables 524 through

527. Because saxg).ze sizes are so small, these relationships must be regarded

as indeterminate.

Q. Summary

The 366 tables discussed in Section VI, when viewed collectively, present

compelling evidence of relational linkages between education in the sciences

at minority higher education institutions, and the opportunities of science

faculty and students at those institutions to engage in academic computing.

In the sample of institutions for which we have data, it is clear that larger

and more productive programs in the sciences generally go together with science

students and faculty who have greater access to academic computing, are better

prepared to engage in academic computing, and are more likely to take advantage

of their preparation and access.

Unfortunately, we h no basis for concluding either that more science

causes more academic computing, or that the 'reverse is true. External studies

of instructional computing have shown that the learning of some students is

greatly facilitated by their opportunities to interact with computers during

the learning process. On the basis of these studies, one might argue that

more computing causes better learning in science. Conversely, logic would

support the argument that better-prepared science faculty are likely to be

more productive as scholars and researchers, and are therefore more likely to

934
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TABLE OF SC/MS BY STUD

21

SCIMS._ 'NUM SCIENCE MASTER DEGREES 74.79 STUD DEPT STUDY

FREQUENCY I Departmental Computer Groups Have Met

PERCENT I

ROW PCT I

COL PCT I IYES
I I.

+ +
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1 I

Iv I I o
w
Iv I I

4
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w
w I 1 100.00
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26050A 1 I 1
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w 4. .. ..4
C.I

= 51.100 I 0 I 4
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I I 16.00
+ 4

)100 I 1 1 17
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I I 68.00
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69444
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I I KNOW I EXCEL I TOTAL
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I 50 I 8 1 I 1

I I I 1

I o I o I o I

1 1 1 e I

+ + + +

I

I

1

0

0.0o
0.00

I

I

I

0

0.00
0.00

I

I

I

0

.

I

1

1

3

8.33

I 0.00 I 0,00 I I

+ + + +

I 0 I 0 I 0 I 1

I 0.00 1 0.00 I I 2.78
I 0.00 I 0.00 I I

I 0.00 I 0,00 I I

+ + + +

I 0 I 0 I 0 I 4
I 0.00 I 0.00 I I 11,11
I 0.00 I 0.00 I I

I 0.00 I 0.00 I I

+ + + +

1 9 I 2 I 0 I

I 25,00 I 5.56 I I 77,78
I

1

+

32,14
loo.00

I 7,14
1 loo.00
+

I

1

+
,

I

1

+

9 . 2 36
25,00 5,56 100,00

523.__Number and percent of institutions awarding various numbers
of masters degrees in science, by institutions reporting
departmental groups having met to study the acquisition

_____Dr_improvement of computer facilities and capabilities
for instructional purposes, as reported by 83 academic
vice presidents or deans, and 178 heads of science

__________departments in minority higher education institutions.
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NUMBER SCIENCE DOCTORATES 74479 CWS6

FREQUENCY I
'PERCENT I
.ROW .PCT I

CampusWide Computer Groups Have Met

'COL .PCT I e !YES INC I 'TOTAL
+ + * +

I 4 I 47 I :25 I

I I 1 I

I I I I

I I I I
+ + + +

. . _ _

0.10 I 0 I .41 .21 6

I I 57.14 I 28.57 I 85971
I I 66,67 I 33.33 I

I I 8000 I 100.00 I

+ + + +

16'.50 .I 0 I 1 I 0 I 1

I I 14929 I 0.00 I 1429
I I 100.00 I 0.00 I

I I 20.00 I 0000 I

+ + 4. +

TOTAL 5 2 7
71.43 28.57 100.00

Table 524 Number and percent of institutions awarding
various numbers of doctorate degrees in
science, by institutions reporting campus-
wide groups having met to study the acqui-
sition or Improvement of computer facilities
and capabilities for instructional purposes,
as reported by 83 academic vice presidents

or deans in minority higher. education

institutions.
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SCID__ NUMBER SCIENCE DOCTORATES 74. STUC DEPT STUDY
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I
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0 I 15
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1

+
0 I 0

1 0.00
9 1

1

+

TOTAL 12 2 1

80.00 13.33 6,67
15

100000

Table 525. Number and percent of institutions awarding various numbers
if doctorate degrees in science, by institutions reporting
Departmental groups having met to study the acquisition or
improvement of computer facilities and capabilities for

__instructional purposes, as reported by 83 academic vice
presidents or deans, and 178 heads of science departments
in minority higher education institutions.
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TABLE OF SOTH1 BY CWSG .

:N OTHER SCI OEGS NOT SPEoMCED 74.79 CWSG

FREQUENCY1
PERCENT
ROW PCT

PCT

1

I

A
*
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1

1

4

adecomtamus-Wide

TOTAL.

o

- .

4
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o

- 1 YES ___ __ANC .... I

4. 4 *

1 48 1 22 1

1 o 1 , 1

1 o 1 , 1

1 o i , I

4. w . www .--.1.

_XIX

1

0.50 1 0 1 4 1 5 1 9

1 1 44,44 1 55.56 1 100,00

A I 44,44 I 55,56 I

1 , 1 100,00 1 100000 1

+ 4 6"1,

:TOTAL 4 5 9

44,44 55.56 100,00

_Table 526.. Number and percent of institutions Alsrdiug
various numbers of other degrees in science,

by institutions reporting campus-wide groups

having met to study the acquisition or
improvement of computer facilities for instruc-
tional purposes, as reported by 83 academic
vice presidents or deans in minoritY higher
education institutions.
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Table 527. Number and percent of institutions awarding various numbers
of other degrees in science, by institutions reporting

__deparmertral groups having met to study the acquisition
or improvement of computer facilities for instructional
purposes, as reported by 83 academic vice presidents or
deans, and 178 heads of science departments in minority
higher education institutions.
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use computers for academic purposes. So it may just as well be the case that

better science causes more academic computing. Whatever the direction of

cause, and regardless of the existence of causal relationships, it .5c'. e clear

from the data examine; here that extensive, productive science programs are

relatively rare in responding minority institutions that do not also provide

good opportunities for academic computing.



NEEDS SURVEY

ON EDUCATIONAL COMPUTING IN MINORITY INSTITUTIONS

PRESIDENT OR CHANCELLOR

Please print or type NAME

TELEPHONE TITLE
Area code/No.

INSTITUTION

QUESTIONS 1-9 seek your judgments on the status of academic computing that
would be realistically desirable for your institution by the 1981-1982 aca-

demic year. In answering these questions, please consider your institution's
present mission and its likely future development. RESPONSES TO EACH OF THESE

QUESTIONS SHOULD TOTAL 100%.

1. In your judgment, by 1981-82 what percentage of students enrolled at your
institution should have computing skills at each of the following levels
in order to be able to perform successfully AS STUDENTS?

A. % No computer training or skills

B. % General awareness of computers (a single course about the
role of computers in society, but little or no personal
use of a computer)

C. % Limited personal computer use and skill (use of others'
computer programs and instructional materials on a
computer, bu:: no computer programming skills)

D. % Ability to program a computer and programming experience

100%
(at least one course in computer programming or equiv-
alent personal experience)

2. In your judgmr.t, by 1981-82 what percentage of students enrolled at your
institution should have computing skills at each of the following levels
in order to perform successfully IN LIFE after they graduate?

A. % No computer training or skills

B.

C.

D.

% General awareness of computers (a single course about the
role of computers in so,7'..,cy, but little or no personal
use of a computer)

% Limited personal computer use and skill (use of others'
_,computer programs an instructional materials on a
computer, but no computer programming skills)

% Ability to program a computer and programming experience

100%
(at least cle course in computer programming or equiv-
alent personal experience)
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3. In your judgment, by 1981-82 what percentage of students enrolled at your

institution should have access to computers at each of the following levels,

in order to complete their classwork and homework assignments?

A. % No access to computers for classwork or homework

B. % Limited access to computers for classwork or homework

(in one or two classes per academic year)

C. % Moderate access to computers for classwork or homework
(in 3-5 classes per academic year)

D. % Unlimited access to computers for classwork or homework

100%

4. In your judgment, by 1981-82 what percentage of students enrolled at your

institution should use computers in conjunction with their independent

research at each of the following levels?

A. % No computer use for independent research

B. % Limited computer use for independent research (less than

two weeks of computer work for this purpose per academic year)

C. % Moderate computer use for independent research (2-8 weeks of

computer work for this purpose per academic year)

D. % Substantial computer use for independent research (more than 8

100%
weeks of computer use for this purpose per academic year)

5. In your -judgment by 1981-82 what percent of your teaching faculty should

have acc!zs to zowputers at each of the following levels, for administrative

use in tif:ir. 0,,s.,ses (e.g., recording students' progress, -s-C-6-179ng tests,

storing tos itmms, etc.)?

A. No acceFs to computers for administrative use in classes

B. % Limited accesP to computers for administrative use in classes

(in one or two classes per academic year)

C. % Moderate access to computers for administrative use in classes

(in 3-4 classes per academic year)

. % Unlimited access to computers for administrative use in classes

100%
(in more than 4 classes per academic year)

6. In your judgment, by 1981-82 what percentage of your teaching faculty should

have access to computers at each of the following levels, for instructional

use in their classes (e.g., demonstrating solutions to pro-gals, conducting

simulations, etc.)?

A. % No access to computers for instructional use in classes

B. % Limited access to computers for instructional use in classes

(in one or two classes per academic year)

C. % Moderate access to computers for instructional use in classes
(in 3-4 classes per academic year)

D. % Unlimited access to computers for instructional use in classes

100%
(in more than 4 classes per academic year)

D 3v
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7. In your judgment, by 1981-82 what percentage of your teaching faculty

should use computers in conjunction with their independent research at
each of the following levels?

A. % No computer use for independent research

B. % Limited computer use for independent research (at most,
in one research study per academic year)

C. % Moderate computer use for academic research (in more than
one but less than three research studies per academic year)

D. % Substantial computer use for independent research (in more

100%
than three research studies per academic year)

8. In your judgment, by 1981-82 should students at your institution have
access to computers for unscheduled activities such as experimentation

and games?

Yes

No

9. In your judgment, by 1981-82 should teaching faculty at your institution
have access to computers for unscheduled activities such cv; experimentation
and games?

Yes

No

QUEST:'AS 10 13 seek your judgments on the academic orientation of your institution.

10. Wr:h of the following_ statements best decribes your institution?
(Mark only one answer):

A. Arts are emphasized more than sciences.

B. Scienk.tes are emphasized more than arts.

C. Arts aat.: sciences are emphasized equally.

11. Which of thl folowina statements best descrit2s your institution?
(Mark only one answer):

A.

B.

Undergraduate education is emphasized more than graduate education.

G: duate education is emphasized more than undergraduate education.

C. Undergraduate and graduate education are ,trdli ;I equally.
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12. Rate each of the following educational activities in terms of importance at

your institution. (Mark one answer for each activity):

A. CAREER TRAINING OF UNDERGRADUATES

Most important activity at our institution

Very important activity
Moderately important activity
Unimportant activity
Does not exist at our institution

B. LIBERAL ARTS EDUCATION OF UNDERGRADUATES

Most important activity at our institution
Very important activity
Moderately important activity
Unimportant activity
Does not exist at our institution

C. PROFESSIONAL EDUCATION OF GRADUATE STUDENTS (e.g., teaching, law, medicine,
etc.)

Most important activity at our institution
Very important activity
Moderately.impo-tant activity
Unimportant activity
Does not exist at our institution

D. LIBERAL ARTS EDUCATION OF GRADUATE STUDENTS

Most important activity at our institution
Very important activity
'Iclerately important activity
Unimportant activity
Does not exist at our institution

E. ADULT EDUCATION

Most important activity at our institution
Very important activity
Moderately important activity
Unimportant activity
Does not exist at our institution

F. OTHER (Specify:

Most important activity at our institution
Ve,:y important activity
Moderately important activity
Unimportant activity

13. When a faculty member is considered for promotion at your institution,

which of the following statements best describes consideration of his

or her performance?

A. Teaching performance is given greatest consideration.

B. Published research is given greatest consideration.

C. Teaching and published research are considered equally.

D. Other (specify:

911
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FOR QUESTIONS 14-21, Please place a check over the response that best reflects

your opinion of each.statement. (Mark ONE response for EACH statement):

14. Many students would (or do) benefit from a computer science program at this

1
1 1 I 1institution.

Strongly Agree Disagree Strongly No opinion

agree disagree

15. A computer science curriculum, at this institution would (or does) attract

many good students.

I 1
I I I 1 I

Strongly Agree Disagree Strongly No opinion
agree disagree

16. Computer-assisted instruction has little value in higher education.

I I
I I 1 1

Strongly Agree Disagree Strongly No opinion

agree disagree

17. The quality of faculty research at this insti::.ution is (or would be) enhanced

by the use of computers.
I J

Strongly Agree Disagree Strongly No opinion
agree disagree

18. In allocating institutional funds, instructional computing should be given

low priortiy. 1 L 1 I J 1 1

Strongly Agree Disagree Strongly No opinion

agree disagree

19. A science program is essential at this institution.
1

Strongly Agree Disagree Strongly No opinion

agree disagree

20. All bachelor's degree students at this institution should take at least one

science course4 _1 I

Strongi_ Agree Disagree Strongly No opinion
agree disagree

21. Science is not important for undergraduates in career training programs at

this institution.
L____ I I , i L________J
Strongly Agree Disagree Strongly No opinion
agree disagree

22. Does your institution have a long-range plan for improvement of academic

computing? (NOTE: Academic computing includes such activities as instruc-

tion, research, etc.; it does not include computing- for administrative pur-

poses such as registra4-i, 2, course scheduling, etc.)

Yes

No (If you marked NO .):-"s:- :s go to question 24.)



23. Which of the following are explicitly considered in your institution's

long-range plan for improvement of academic computing? (Mark "Yes" or "No"

for each.) (If you marked NO for 22, do not answer this question.)

A. Yes No Computer hardware needs (machines, etc.)

B. Yes No Academic software needs (programs, languages, etc.)

C. Yes No Computing personnel

D. Yes No Computer facilities (space)

E. Yes No Training of faculty, staff, or students

F. Yes No Other (Please specify: )

Many institutions are subject to external constraints, pressures, or forces that

hamper development or improvement of academic computing capabilities and facilities.

The following questions seek information on the existence and/or influence of such

forces at your institution.

24. In your judgment, do forces external to your institution hamper the develop-

ment or improvement of academic computing at your institution?

Yes If you marked "NO," please go to the

No instructions at the end of this questionnaire.

25. Does the federal government specifically hamper the development

of academic computing at your institution in any of the follow-

ing ways? (Mark "Yes" or 'No" for each.)

A. Yes No By discouraging purchase of hardware, where
funding is available for academic computing

B. Yes No By discouraging lease or rental of hardware,
where funding is available for academic computing

C. Yes No By providing funds for everything but personnel

D. Yes No By placing unnecessary bureaucratic roadblocks
in the way of your institution, even where fu is
are available for academic computing

E. Yes No In other ways (Specify:

26. Does your state government specifically hamper the development

of academic computing at your institution in any of the follow-

ing ways?

A. Yes No By not allowing individual institutions to acquire
computing hardware on their own

B. Yes No By politically deciding which institutions can
acquire hardware and which can't

C. Yes No In other ways (Specify:



27. Do local government or community forces hamper the development
of academic computing at your institution in any way?

Yes No If you marked "Yes," please explain:

7

28. Do any other external forces, pressures or constraints hamper the
development of academic computing at your institution?

Yes No If you marked "Yes," please explain:

Please check to make sure that you have answered all the questions that pertain
to your institution. Thank you for your cooperation.

Please place the completed questionnaire in the stamped, self-addressed envelope
provided, and mail it immediately.



NEEDS SURVEY

ON EDUCATIONAL COMPUTING IN MINORITY INSTITUTIONS

ACADEMIC COMPUTING DIRECTOR

toR PERSON MOST KNOWLEDGEABLE ABOUT ACADEMIC COMPUTING ON CAMPUS)

Please print or type NAME

TELEPHONE: TITLE

DEPARTMENT
Area code and number

INSTITUTION

QUESTIONS 1-31 seek information on the current status, use, and quality of

academic computing at your institution.

I. Does your institution have, or have access to, a computer that is used solely

or in part for academic purposes?

NOTE: Academic computing includes only computer work in support

of the academic program of the institution; e.g., instruc-

tion, research, etc. It does not include computing for

administrative purposes of the institution, such a.; regis-

tration, course scheduling, etc. It may, however, include

administrative work by an instructor in support of classroom

activities, such as keeping track of student progress, test

scoring, storing of test items, etc.

Yes No IF YOU MARKED "NO," PLEASE GO TO QUESTION 31.

2. Does your insitution make computer facilities accessible to students?

UNDERGnADUATES: Yes No If the answer to Question 2 is "No"

GRADUATE STUDENTS Yes No
for both undergraduates and gradu-

: ate students, go to Question 4.

3. What percentage of students currently enrolled in your institution

use computers for the following activities? (NOTE: Percentages

might NOT sum to 100%4

A. % Learning about computers and computer programming

B. % Computer-assisted instruction (using computers to learn

subject matter)

C. % Problem solving in their curses

D. % As a tool in their research

E. % Games or experimentation (excluding coursework)

F. % Other (Specify:

913



r Does your institution make computer facilities accessible to faculty?

Yes

No If the answer to Question 4 is "No," go to Question 6.

5. What percent,:oe of faculty members in your institution use
computers for following activities?
(NOTE: Percentages might NOT sum to 100 %.)

A.

B.

C.

D.

E.

racilitating administration of classes (e.g., r' cording
students' progress, scoring tests, storing test items, etc.)

% Facilitating instruction in classes (e.g., demonstratingsolutions to problems,
conducting simulations, etc.)

% As a tool in their research

% Games or experimentati

% Other (Specify:

6. Does your institution use a centra or one or more personal (micro)computers, or both, for academic

A. % Central computer(s) only

B.

C.

D.

.4?

% Personal computer(s) only .1t you marked Option B, go to Ques. 9.
% Both central comput) and personal computer(s)
% Don't know If z.,-77; ;,parked Option D, go to Question 9.

7. Is (are) the central computer(s) which is (are) used for academic computinglocated on the campus of your institution?

A. Yes, on campus

B. No, not on campus

C. Both on and off campus
D. Don't know

If the answer to Question 7 is
"Yes, on campus," go to Question 9.

8. What is the location of the central computer which is used by yourinstitution for academic computing? (Mark the appropriate options):

A. Off campus at a commercial data processing company
B. At the main office the c-mputer network to which the

instit-*_ion belongs

C. At some other non-commercial institution (e.g., another higher
education institution, a government agency, etc.)

D. Other (Specify:

E. Don't know

(fir


